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REPORT 



OF THS 



COMMISSIONER OF AGRICULTURE. 



Department of Agbioulttieb, 

Washingtonj November 1, 1876. 
To ibe President of the United States: 

Sib : The celebration of this centennial anniversary of the independ- 
ence of the United States is especially marked by the exhibition of the 
products of the earth; thas recognizing the universally-accepted im- 
pression that to agricultural science and industry belong the attri- 
bute of characterizing the leading feature of the world's improve- 
ment. A review of the exhibition which is now in progress brings 
prominently to view the interest which the world takes in the cultiva- 
tion of the earth's products and the improvement of their character. 
All around and everywhere you meet with a sample of the product 
itself, or the improved implement by which it is cultivated or prepared 
for consumption. The very walls of the* building are decorated with 
the magnificent products of the farmer, while within those walls the 
fruits of his labor are beautifully displayed as the evidence of his devo- 
tion to the Declaration which secured to him freedom and happiness. 

This Department has contributed largely to that exx>osition in the 
exhibits which it has made. Statistics, chemistry, botany, microscopy, 
entomology, and the seed division, are all there to represent the pro- 
digious progress which has been made in this country in the last one 
hundred years; and I am extremely gratified to be enabled to say that 
their display has made a lasting impression of the wonderful achieve- 
ments which have been accomplished in the agriculture of the United 
States. 

This Department has availed itself of the opportunity which this ex- 
hibition afibrds to make exchanges of seeds, plants, and publications 
with several foreign nations, whereby large additions will be made to our 
museum and library. This will involve the necessity of an addition to 
our museum-hall by the erection of a gallery. The original plan of this 
hall contemplated such an addition when it should be necessary, and 
the contingency has now arrived when such an improvement is rendered 
indispensable. The space now covered by the hall occupies 6,000 square 
feet; the addition of the gallery will add to this 3,000 square feet, and 
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8 REPORT OP THE COMMISSIONER OF AGRICULTURE. 

will cost about $2,500, by ao estimate which I have caused to be made 
by a competent architect. 

Japan, Sweden, Spain, Portugal, Yeuezuela, the Australian colonies, 
and others, have donated a great part of their native products, as grain, 
roots, fibers, &c., to our museum. The cases for these productions are 
already provided out of the centennial fund, and were constructed with 
a view of their being placed in the proposed gallery. The constant 
work of the entomologist is adding daily to this interesting and valu- 
able collection in our museum ; and when it shall have received the dona- 
tions of which I have spoken from the Centennial Exhibition, it will 
present such a display as will not be found elsewhere. 

At the last session of Congress, out of the sum appropriated for the 
purchase of seeds I was directed ^* to expend $2,000, as compensation 
to some man of approved attainments, who is practically well acquainted 
with methods of statistical inquiry, and who has evinced an intimate 
acquaintance with questions relating to the national wants in regard to 
timber, to prosecute investigations and inquiries with a view of ascer- 
taining the annual amount of consumption, importation, and exporta- 
tion of timber and other forest products, the probable supply for future 
wants, the means best adapted to their preservation and renewal, the 
influence of foresta upon climate, and the measures that have been suc- 
cessfully applied in foreign countries, or that may be deemed applicable 
in this country, for the preservation and restoration or planting of forests, 
and to report upon the same to the Commissioner of Agriculture, to be 
by him, in a separate report, IJ^ansmitted to Congress ',^ in pursuance of 
which I have commissioned Franklin B. Hough, of New York, to x>er- 
form these duties, the discharge of which, as seems to have been con- 
templated by the act of Congress, will involve an expense for the print- 
ing of circulars and their distribution, for which ho provision has been 
made. The sum of $2,000 is certainly quite a meager compensation for 
the performance of the duties devolved upon the gentleman appointed, 
without requiring him to pay the expenses which he must necessarily 
incur in collecting the information, which he will naturally seek from 
the knowledge of others. There is not such an appropriation for print- 
ing made to this Department as would justify me iu using any part of 
it for the purpose of facilitating the inquiries which Mr. Hough may 
deem it necessary for him to make. 

The Statistical Division of the Department, charged with the impor- 
tant duty of presenting the current facts of agricultural production and 
distribution, both domestic and foreign, has borne an increased burden 
of labor and responsibility during the present year. With an enlarged 
field of eflbrt, and increasing eflBciency, the demand for information not 
elsewhere attainable is greater and more persistent, and beyond the 
limited facilities for adequate supply. The saving to producers and con- 
sumers, and the protection against the organizeil misrepresentations of 
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specalatioD, throagb the information furnished by this division, are mat- 
ters of constant and grateful acknowledgment. 

The preparation of the statistical exhibits at the International Exhi- 
bition at Philadelphia has added largely to the work of this division. 
They are intended to present, in compact form and logical arrangement, 
with such aids to interpretation as are afforded by color and mathemat- 
ical delineation, some of the main facts which illustrate the progress of 
settlement, production, and rural improvement of the United States. 
These exhibits include, first, six large outline-maps of the United States, 
(17 feet by 12,) representing by tints of coloring the distribution of 
forest-areas, the comparative value of farm-lands, the rate of wages of 
farm-labor, and the distribution of cereal and textile crops, and the 
area in fruit-culture^ second, engraved diagrams, ingeniously illustrat- 
ing the comparative yield of the several States, the effect of fluctuating 
production upon price and profit, the increase of cereal exportation, and 
questions of immigration and wages ^ third, statistics of industrial edu- 
cation, with engravings of college buildings ; and, fourth, statistics of 
farm-animials, with type-specimens in lithographic tint of the principal 
breeds. 

I regret to be obliged to say that the operations of this Department 
for the coming year, upon which we have entered, have been most 
severely crippled by the legislation of the last Congress. Our Statisti- 
cal Division, which I look upon as the most important to the interests 
of the country, has been almost destroyed for want of an appropriation 
to supply it. The whole sum appropriated to this division is only 
810,000, which is not quite sufficient to pay for the clerical work, leav- 
ing nothing lor collecting agricultural statistics and compiling and 
writing matter for monthly, annual, and special reports. In conse- 
quence of which, and the want of a sufficient appropriation for printing, 
the monthly reports cannot be published longer than November, and 
the articles which make up the annual report cannot be procured at all, 
unless it be the pleasure of Congress to make a further appropriation. 

The Department grounds are yearly becoming more and more a source 
of deep interest to students in forestry, a subject that is justly attract- 
ing the attention of practical as well as scientific men. Comparisons 
can here be made in regard to the rapidity of growth of the various 
species, and their adaptability to various purposes and uses. The col- 
lection of ligneous plants is constantly receiving additions, and is rapidly 
approaching completion, so far as known plants are concerned. 

E^brts toward introducing the culture of the Chinese tea-plant are 
still in force, though the great reduction in the appropriation for the 
support of the garden during the year prevents any further eflFort in this 
line at present. 

Among recent introductions, the Japan persimmon may be noted as 
a fruit of much merit. By a long and patient series of seminal produc- 
tions and careful selections, this fruit has reached great perfection in 
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Japan^ where it is prepared and largely consumed, and exported in a 
preserved condition similar to that of the ordinary iigs of commerce. 

Numerous experiments are yearly made in the gardens with seeds 
and plants received from foreign sources, mainly through the system of 
exchange. Much information is gained from these tests and trials, and 
suggestions of value are thus obtained, as well as additions of more or 
less value in economic plants that are applicable either for fibers, barks, 
or fruits. 

The collection of economic plants is now considered one of the best in 
the world, and is a constant source of interest as well as profit to visitors, 
as well as supplyiug material for the increase of the industrial interests 
of the country. 

Of the work prosecuted by the Chemical Division during the past 
year, it may be said that the analytical portion, relating to original in- 
vestigation, has been very much interfered with by the preparation and 
care of material for exhibition at the International Exposition at Phila- 
delphia. The material for this purpose, collected by the division, con- 
sists of soils and fertilizers and of all vegetable substances it was possi- 
ble to secure, the value of which depends upon their chemical composi- 
ion, or the utilization of which involves chemical processes. 

Following this idea, the entire collection was divided into — 

A. Soils and fertilizers. 

B. Vegetable products. 

Under these general heads are included the following : 
In the first division^ 

I. Soils taken from different geological formations, 
n. Bocks of known composition, with samples of the soils formed 
from them by disintegration and decomposition. 
III. Marls. 

1. Calcareous or shell marls. 

2. Phosphatic marls. 

3. Greensand marls. 
lY. Natural fertilizers. 

1. Mineral. 

3. Vegetable. 

3. Animal. 
V. Tbe combination of natural fertilizing materials, for the production 
of so-called commercial or artificial fertilizers. • 
The second division contains — 

I. Cereals and the products resulting from their utilization. 

II. Materials illustrating the production of sugar. 

III. Products illustrating the process of fermentation of amylaceous 
and saccharine substances, and the production of alcoholic liquors from 
the fermented materials by distillation. 

IV. Products illustrating the preparation of tobacco for consumption. 

V. Tanning and dyeing materials. 
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VI. Materials illustrating the ntilizatioa of wood by dry distillatioQ. 

VII. Vegetable products prepared and preserved for food by special 
methods. 

VIII. Products of the American materia medica^ and the active prox- 
imate principles separated from them. 

Besides the classes thus enumerated, our collection contains a series 
of products illustrating the manufacture of butter and cheese. 

Tbe fund at the disposal of the division for the purpose of following 
out this plan was entirely too limited to make the collection complete, 
but the materials obtained were so arranged as to illustrate as clearly 
as they would the manner of their utilization. In some cases samples 
were analyzed, and the results attached to them when exhibited, but 
this could not be made universal. The analytical work done in this con- 
nection constituted the bulk of the work done in the laboratory during 
the past year. Among the materials analyzed was a series of samples 
of excrements of bats found in caves distributed through the Southern 
States. These samples were collected and forwarded by correspondents 
of the Department, to whom circular-letters, asking for them, had been 
addressed. Of the number furnished, ten were found to be worthy of 
analysis, and of value ranging from $10 to $55 per ton, calculated upon 
the basis of the values of their several constituents generally adopted 
by analysis of commercial fertilizers. 

According to the reports received from our correspondents, the de- 
posits represented by these samples are, 8|^e of them, of very great 
extent. It is, therefore, a matter of considei^able interest to southern 
cultivators, especially of the inland States, where cost of fertilizing ma- 
terials, depending upon transportation, is such ^n important item. 

We also collected a series of specimens of materials known to be, and 
many supposed to be, of value for tanning. Of these materials thirteen 
varieties were obtained, and in all of them the percentage of tannin 
present was estimated. The work shows our rapge in ttie varieties of 
materials of value in this particular to be much greater than is generally 
supposed, and also that our national resources |n £his regard are prob- 
ably greater than those of any other government. . 

Our collection contains, further, a series of samples of nalbive, wines, 
contributed by Bush, Son & Meissner, of Bushberg', Mo., which /series 
includes wines manufactured from several new varieties of grapes, be- 
lieved to have special ment as material for manufacture of wine. The 
number of samples (all of which were analyzed) obtained from this 
source amounts to 22. The results of their analyses will be duly pub- 
lished in our reports. 

There are still other materials of value, that were obtained while mak- 
ing our collection, well worthy of analysis, the composition of which 
shall be determined hereafter. 

The Microscopical Division of this Department has been principally 
engaged in preparing a large collection of finely-executed water-color 
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drawings, with the view of showing the character of cryptogamio micro- 
scopic fnngi, edible and poisonous mnshrooms, textile fibers, &c., for the 
Centennial Exhibition, amoanting in all to abont six hundred specimens, 
and now forming part of the Oovemment exhibit, the largest proportion 
representing the leading types of the genera of microscopic fungi; the 
results of original investigations upon chemical tests for flax, cotton, 
ramie, silk, wool, hair, and cellulose ; and still another series, illustrating 
the principal vegetable starches, to the number of about one hundred 
varieties. These drawings present highly-magnified viewsof all these mi- 
croscopic objects, including those most important m economic mycology, 
especially the fungi commonly known as molds, so destructive to vege- 
tation. The edible and poisonous mushrooms are distinguished in one 
class of these drawings. The molds of cheese, bread, and jellies are 
illustrated, and their habits of growth shown, a knowledge of which 
may often be useful for practical purposes. 

Another series of drawings illustrates the action of pear-tree blight, 
showing the effects of the chemical changes which take place in the inte- 
rior structure of the tree under the attacks of the fungus to which this 
disease is due. Black-knot is illustrated in a similar manner, some of 
the drawings exhibiting it as it appears to the naked eye, while others 
show in detail its distorted, woody structure. The fungus which pro- 
duces it is also shown at various stages of its growth. 

The fungus Peronospara infestansy which causes potato-rot, is illus- 
trated in the various stages of its growth. There is also a series of 
drawings of its resting spores, recently discovered by Mr. Worthington 
Smith, of London, so named from the fieu^t that they remain for months 
in a stationary condition, or, in other words, rest for a long time with- 
out germinating. 

The importance of the mushroom as an article of diet has never been 
properly, understood in the United States, nor is it generally known how 
abundant our supply of edible mushrooms is. Many of those popularly 
supposed to be poisonous are not merely innocuous but highly nutritious, 
containing as they do many of the elements of animal food. In France, 
Germany, and Italy, the mushroom forms so important a part of the 
food of the people, that one distinguished writer has spoken of it as 
<< the manna of the poor." In Transylvania, the oyster-mushroom is so 
abundant and is so largely used, that tons of it may often be seen in the 
markets ; and in some parts of Germany the Morel mushroom is so 
popular, that the people, finding it to grow best on a soil treated with 
wood-ashes, were accustomed to bum down portions of the forest in or- 
der to secure favorable spots for its cultivation ; a practice which tbe 
government ultimately found it necessary to interdict. 

Particular pains have been taken to represent the types of the edible 
mushrooms of this country as fully as possible, a number of collectors 
having been employed for the purpose in various parts of the United 
States. Among these may be mentioned Professor Peck, botanist of 
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New York State, who in that State alone gathered specimens of no less 
than eighty species of mushrooms, including several new to science. 
No large collection of well-executed drawings of cryptogamio fungi has 
heretofore existed in this country, but theMicroscopist has supplied the 
defect in an admirable manner, and has formed a collection which will 
be of permanent value to mycological science. The drawings, nearly all 
of which were made from nature, for the special purpose for which 
they are now used, exhibit a high degree of delicacy and finish. 

The work of the Botanical Division of the Department has been stead- 
ily prosecuted. Many inquiries have been received from different sec- 
tions of the country for information respecting the name, properties, and 
uses of plants which claimed attention either as weeds and pests or as 
deserving cultivation for agricultural or economic properties. These 
inquiries have been answered. 

Some additions to the herbarium have been received from the survey 
of Lieut. George M. Wheeler; also a package, through the Smithsonian 
Institution^ from Mr. Karl E^k, of Austria. 

Much work has been performed in completing the collection of woods 
of the United States for the Gentennial Exposition, and by this means 
large quantities of duplicates have been obtained with which to enrich 
the herbarium and to exchange with foreign governments and scien- 
tific societies. The collections from which the greatest material has ' 
been obtained are those of Mr, L. F. Ward, from Utah ; Mr. G. E. 
Yasey, from Galifornia; Dr. Edwin Palmer, from Arizona and Southern 
California ; Mr. J. G. Lemmon, from the Sierra Nevada Mountains } Mr. 
A. H. Gurtiss, from the Southern Atlantic States; and Mr. John Wolfe, 
irom the Western States. Several sets of duplicate specimens of the 
woods of the centennial collection have been prepared, and may be dis- 
I>osed of to institutions where they may be of benefit, and where they 
may bo consulted for purposes of study and information, and for foreign 
exchanges. Among tftie collections thus obtained are many specimens 
of cones, fruits, and seeds, which will be of great interest. 

The accompanying tabular statement exhibits the quantity and kind of 
seed issued from the Seed Division of the Department. A mere cursory 
examination of this table conveys but a faint idea of the value of this 
division of the Department. But when we consider the value of these 
seeds, collected from all parts of the world, selected because of their 
I)eculiar excellence, and put into the hands of thousands of individuals, 
who make them the germs from which is to grow a quantity of product 
that is to ch aracterize the future operations of the farmer and gardener ; 
when we consider how difftcnlt it is for settlers upon the wild lands of 
the West, who have expended perhaps their last dollar in reaching the 
spot from whose fertility they hope to live, to get even the poorest of 
seed, (and this Department will put into their hands that which is choice 
and excellent,) we may readily imagine that thus seed is '^ sown in good 
ground, and will bring forth an hundred-fold.'^ 
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TmMar sMemmU skowmg the quanUty uatd Hnd of 9Md4$9ued (y the DeparttMni of Agri- 
ouZhire, under the general appropriation^ from July 1, 1875, to June 30, 1876, inclusive. 
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...do... 
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Bye do. 
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.do.. 
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Hemp do... 

Flax do... 

Bamie papers. 
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70 
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18,506 
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1,690 
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10 
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9 
8 
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313,740 
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8,816 
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7«2 
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449 
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61 

1,449 

4,377 
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198 

56 
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65 

460 

U 

9 
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90 
15 



180 



516.691 



093,974 

379,088 

933 

3,391 



65^8S7 

40,838 

19,977 

8,161 

10,939 

11,458 

1,496 

4.308 

15. 149 

2,(!99 

9,480 

70 

4^ 

956 

973 

619 

35 

9 

64,107 

978 

477 



863 
146 
51 
103 
194 



1,590,907 



My mind has always been impressed with the idea that some cheaper 
mode might be devised for patting up the seed for transmission by mail, 
and the exhibition at the Centennial has presented to me a means of 
solving this problem. A machine for the construction of a box made of 
strong paper is there exhibited, which I am quite satisfied will cheapen 
the putting up of seed one-half, if not more ; thus saviog to the Govern- 
ment from $5,000 to $7,000 a year, whereby that much of seed will be 
added to the quantity now distributed. Quart-bags in which the seed 
is now put up cost about $24.70 a thousand, including material and all 
labor of putting up the seed ; whereas the paper box, which is more 
convenient and equally safe for transmission by the mails, would cost 
but about $8.20 per thousand -j and the saving on smaller boxes is pro- 
portionately great. I propose to purchase this machine at a cost of 
$5,000. 

The Department is careful in its arrangements with seed growers and 
dealers, from whom it obtains its customary supplies^ to secure the best 
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selections and the purest seeds. The result of this care is that, with 
very rare exceptions, we are enabled to disseminate the very best seeds. 
Of this we are assured by the uniform testimony of the numerous 
parties in every part of the country to whom seeds are sent. This testi- 
mony is gratifying to the Department, not only as evidence of its faith- 
fulness, but as illastrative of the value of its operations upon the country. 
The following table exhibits, in a condensed form, the appropriations 
made by Congress for this Department, the disbursements, and the 
balances to be covered into the United States Treasury, for the &cal 
year ending June 30, 1876: 



Tit)* 9t approprUtioa. 



Amount ap 
pn 



Amonntdia- 
boned. 



Amoastnn* 



Salaiies - - 

CoUeotiog Btatiatiof 

Pnroluuie and distribotion of seeds . 

Experimental garden 

If oseam and herbaiinm 

Fniniuiie, oaites, and repairs 

Libraiy 

Laboratory 

Contingent expenses 

Postage 

Filnt&g and binding 

Improyement of grounds 



$n.l60 00 

15,000 00 

65, 000 00 

8,000 00 

3,000 00 

3,300 00 

1,250 00 

1,300 00 

12, 100 00 

52, 000 00 

15.000 00 

11,990 00 



177, 115 71 
12, 843 68 
65,000 00 
7, 96e 11 
1,993 55 
3,124 S3 
1, 016 84 
1,300 00 
11. 386 91 
3,428 39 
14, 427 36 
11, 990 00 



164 39 
*3,156 33 



33 89 

6 45 

175 77 

203 16 



713 09 

48, 571 71 

573 64 



Total. 



364,120 00 



311, 623 68 



52, 497 33 



* The unexpended balance for ooUeoUng statistics will be nearly or quite exhausted in the payment 
of unsettled bills, to be paid from that appropriation. 

Since I have had charge of this Department it has been my special 
satisfaction to know that its fiscal accounts have been kept with the 
utmost accuracy and fidelity, and in accordance with the provisions of 
the law. The absolute pecuniary necessities of the Department to meet 
the wants of the Statistical Division induced me to claim from the Sec- 
retary of the Treasury a proportionate part of the appropriation of 
160,000 made by the act of August 15, 1876, to meet the necessities of 
the several Executive Departments according to the exigencies of the 
public service. The Secretary, however, being of opinion that Congress 
intended to limit the amount to be expended ^^for collecting agricultural 
statistics and writing matter for monthly and special reports" to the sum 
appropriated for that purpose, did not, for that reason, think himself 
justified in complying with my request. 

Respectfully submitted, by your obedient servant, 

FREDK. WATTS, 
Commissioner of Agriculture. 
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Sib : As tbe Economic Maseam^ connected with this Department, is 
a branch of the Entomological Division, it has been principally engaged 
for the past year — and for several months previous — ^in the collection, 
preparation, and arrangement of the series of exhibits illastrating the 
workings of this branch of the Department at the Centennial Exhibition 
in Philadelphia. To my assistant^ Mr. Charles B. Dodge, was given the 
sapervision of the museum work, and the whole labor of both branches 
has been performed without the aid of additional force, with the excep- 
tion that Mr. F. O. Sanborn was employed six months to assist in prepa- 
ration of the exhibit of entomology. 

The report of Mr. Dodge on that portion of the work referring to the 
Centennial^ together with my own report on the Eomopteraj is respect- 
fully submitted. 

TOWNEND GLOVER. 

Hon. Feedk. Watts, 

Oommiasioneri 



Depabtment op Agriculture, 
February 1, 1877. 

Sir : Upon learning year wishes in regard to the manner in which 
the museum should be represented at the International Exhibition in 
Philadelphia, three circulars were prepared, and were early sent out to 
a carefully-selected list of regular correspondents of the Department, 
in from three to six localities in different portions of the various grain, 
wool, or cotton growing States, for representative specimens of these 
products. Each circular so sent was accompanied with bags, labels, and 
directions for the shipment of specimens, so that no mistakes could 
occur, and the specimens themselves would not be liable to injury by 
careless packing. As fast as the samples were received at the Depart- 
ment, they were catalogued and numbered, the aecom^anying labels 
carefully filed, and the specimens prepared for exhibition, making, 
when complete, a collection of over 800 sample^ of wheat, barley, rye, 
oats, buckwheat, maize, &c. ; 600 specimens of wool, many of the ex- 
hibition-jars containing series from different animals of the same flock ^ 
and 200 specimens of cotton, both seed and lint. 

From the regular collection of the museum and other sources a full 
series of flax, jute, hemp, ramie, silk, and miscellaneous flbers, including 
paper-stock, were obtained, to complete the fiber exhibit. A large col- 
lection of tobacco was also made, representing a score of States, to which 
were added about a dozen specimens firom the museum, and these, for 
the sake of uniformity, were pressed into boxes measuring 5 by 15 inches 
and 2 J inches deep; in all, nearly one hundred. 

In addition to the above direct products of the soil and in connection 

with them, samples of their various manufactures were obtained and 

exhibited side by side, showing, in the case of the grains, the flours, 

starches, and fancy food products ; with the wools and other fibers, the 
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fabrics manufactured from them, that any one at a gla»cc might see the 
particular grade of wool or cotton entering into the composition of the 
fabric, and with the tobacco-sanples the product in its prepared state. 

The valuable collection of fruit and vegetable models, to which large 
additions were made, were renamed and mounted on blocks or stands, 
that they could be better seen and examined. They were then trans- 
ferred to Philadelphia, where the same plan of arrangement hitherto 
existing in the museum was followed out, showing the fruit as grown in 
various States, and illustrating their adaptability to given localities. 

The large and valuable series of etchings on copper, comprising up- 
wards of three hundred plates, prepared by yourself in leisure hours 
during the last twenty years, wore transferred from the entomological 
rooms of the Department to Philadelphia as a portion of the exhibit in 
entomology, having been renamed up to the latest date from recent . 
check-lists or works of specialists. In this series is illustrated not only 
the common and well-known forms of our noxious and beneficial insects, 
but many of the rare and little-known species from the far West, in pub- 
lic and private collections, in all many thousand species. Many of these 
are figured in all stages, from the egg to the perfect insect, Avith both 
sexes, and, in the Lepidopteray with the upper and lower surfaces of the 
wings. Manuscript notes on the species were pla<;ed near at hand for 
those wishing to make references or desiring to learn more than the 
simple name of a given insect. . 

In the collection of economic entomology the usual plan of arrange- 
ment (according to classification) was dispensed with, and a plan adopted 
that was thought to be more purely agricultural and more in the interest 
of the farmer or fruit-grower. This collection, filling twenty-four cases or 
drawers, and numbering over 1,100 specimens, comprises the most com- 
mon forms of injurious and beneficial insects in the United States. The 
collection is by no means complete, but serves to illustrate the plan of 
arrangement, which is especially adSi^pted to cabinets of agricultural 
colleges, State museums, and similar institutions. The cases measure 
16 by 21 inches and 2^ inches deep, outside measurement. They are 
made of whitewood or poplar, § inch thick, dovetailed at the corners, 
with the bottom rabbeted in. The sides are made of two pieces, forming 
the box proper, about 1^ inches high, and a cover 1 inch, which is grooved 
on the inner surface pear the top (about i inch) for the reception of a 
plate of glass fastened in, when the box is made, with putty. The cover 
and box, where they fit together, are tongued and grooved, and are held 
together by brass hooks and eyes on either side. 

The plan of arrangement is to show in one group the insect foes of a 
particiidar food -plant in the four stages of egg, larva, pupa, and insect, 
accompanied by specimens exhibiting the mode of injury, and classi- 
fied according to the portion of the plant injured, as root, stalk, foliage, 
or fruit, to be followed by the beneficial insects known to destroy a par- 
ticular species ; in short, the idea of such a collection is to be able to 
show at a glance the entire history of any insect or group of insects 
affecting any of our food-crops. 

In visiting such a collection, we will suppose the farmer, or fruit- 
grower, or student should desire to see the Colorado potato-beetle. The 
case devoted to the potato is opened, and he sees a dried specimen of 
potato-leaf, fastened upon a card-label, covered with little patches of the 
yellow, golden eggs of this insect 5 next he observes the larvae, of various 
sizes, either in alcohol or prepared by "blowing j'^ then the pupa is 
shown to him ; and, to complete the story, the male and female of the 
perfect insect are displayed, some in a state of rest, some with wings 
expanded, and others in various positions, to show marked portions of 
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the body. Then, if it "were i)ossible, a denuded potato-stalk should be 
shown, to exhibit the method in which they carry on their work of de- 
struction ; and, lastly, the army of parasites that help to check their rav- 
ages, with samples of chemicals and artificial contrivances in use by 
man to accomplish the same end, would close the short but instructive 
lesson. Each card should be labeled with the scientific and common 
names of the specimen, or with any information necessary to complete 
the history of the insects. 

Should he desire to know what other species are destructive to the 
potato, in like manner he will learn the history of Lenta triliniata. Bari* 
dins trinotatus^ and other species. When an insect is a general feeder, 
it may be shown in the case devoted to two or three only of the plants 
it is most destructive to, though on the card-label the other plants it 
feeds upon should be named, or, if found on vegetation generally, the 
word *' omnivorous'^ explains the fact. 

The design of arrangement has not been as fully carried out as could 
be desired, chiefly for want of si>ecimens, particularly those illustrating 
the early stages of the insects. The present collection, though, is a com- 
mencement, forming the nucleus of what may some day be the full 
realizsftion of a complete cabinet of economic entomology. In colleges 
and other institutions, however — as is the case in our own cabinet— such 
a collection should be accompanied by a working collection, arranged 
according to families, tribes, genera, and species, in order that the stu- 
dent may familiarize himself with classification while studying the habits 
of insects in relation to our farm -products. 

The groups exhibited in the twenty-four cases exhibited at the Cen- 
tennial are as follows : 

Case A. — Thirty-nine species of insects, destroying, either directly or 
indirectly, the root, stalk, foliage, or fruit (in the field and in the granary) 
of Indian corn or maize. 

Case B. — ^Insects destroying (or proving injurious to) wheat, rye, oats, 
and other cereal crops. Twenty -two species. * 

Case C. — Insects destroying or injuring cotton. Thirty-three species. 

Case D. — Insects destroying or injuring the potato, (Solanum tubero- 
sum.) Sixteen species. 

Case E, — ^Insects proving destructive to cucurbitaceous plants, as 
squashes, melons, &c. Seven species. Insects destroying milkweed. 
Twenty-five species. 

Case -P.— Insects destroying cabbage, turnips, &c., or the plants of the 
kitchen-garden. Twenty-eight species. 

Case G.— -Insects injuring the grape-vine or its fruit. Thirty-one spe- 
cies. 

Case jff. — Insects injurious to fruit, fruit-trees, &c. Twenty-six species. 

Ca^e 7. — Insects destroying or proving injurious to the apple. Twenty- 
nine species. 

Case «7.— Insects that annoy the housewife, commonly called " house- 
hold pests.'' Forty-one species. 

Case if.— Insects aiding in the destruction of forest-trees. Thirty- 
seven species. 

Case L. — Insects destroying the pine. Thirty-nine species. 

Case M, — Insects destroying shade-trees. Twenty species. 

Case N. — Insects injurious to man, by injuring or destroying the wood 
of various plants. Twenty-eight species. 

Case O, — Gall-insects on oak. Twenty-seven species. 

Case P. — Gall insects of other plants. Forty-ibur species. 

Cas& Q. — Insects destroying the eggs or young of fishes. Fourteen 
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species. Insects iDjarious or aunoyiDg to bees, to cattle, aud to man- 
kind. Thirty species. 

Case iJ.— Objects of insect architecture, with the species employed in 
producing them. Forty-eight specimens. 

Cases 8 and T. — In these two cases are shown seventy species of the most 
common forms of our beneiicial insects. (These should have been placed 
in the general collection, after the insects they are known to destroy, 
but it was decided to group them together for the present.) 

Case U. — ^Thirty-one species of insects beneficial as scavengeis by re- 
moving filth and carrion. 

Cases Vand W. — ^These two cases are devoted to silk-producing in- 
sects, and contain about thirty specimens illustrating this industry. 

Case X.^ln this case are gathered together a few insecticides, so called, 
and traps or devices for destroying insects. 

The birds beneficial and injurious to American agriculture were shown 
in a case by themselve^, labeled, as in the museum, with scientific and 
common name, and brief facts regarding benefit or injury, as well as 
suitable marks of distinction on the end of each perch, black to show 
the evil habitf) of the bird, and white to show the proportion of good, 
by their destruction of noiLious insects. With many of the specimens 
the contents of the stomach was exhibited to verify the statements upon 
the label. 

The collection of domestic poultry was made almost complete by the 
purchase of 8Q specimens of fowls, ducks, and pigeons, which were pre- 
pared and exhibited with a careful selection from the collection already 
existing in the museum of the Department, and these, labeled with the 
name of breeds, formed an interesting exhibit for the£EUineror poultry- 
fancier. 

The collections were arranged in sixteen walnut cases, built with the 
special object of transferment to the gallery of the museum when com- 
pleted, in order that their great expense should not be lost to the 
Department, and were allotted a space of 40 by 60 feet. The arrange- 
ment of the grand whole is in an ascending series, beginning with the 
products of the earth, as grains, fruits, tobacco, cotton, wool, and other 
fibers ; next, the insects which prey upon them and blast the hopes of 
patient labor; and, third, the birds which restore the balance, and render 
successful p;x>duction possible by limiting the depredations of the count- 
less hordes of insect spoilers. 

Before leaving this subject, it may not be out of place to state that the 
Department is under obligations to many individuals and firms for aid 
in making collections for the museum, or for valuable donations of sam- 
ples which could be procured in no other way, prominent among which 
may be mentioned : 

The Lowell Manufacturing Company, series of samples illustrating 
manufacture of carpets j the Washington Mills, Lawrence, Massachu- 
setts, a similar sesies illustrating the manufacture of woolen piece- 
goods 5 Chas. A. Stevens & Co., Ware, opera flannels, wool, and manu- 
facture ; Amoskeag and Stark Mills, Manchester, N. H., through Mr. 
Reuben Dodge, samples illustrating cotton and flax manufacture, 
yarions samples of paper-making materials and manufactured paper, to 
E. Morrison & Co., Washington, D. C. ; Holyoke Paper Company, Had- 
ley Falls, Mass. ; Askell & Smiths, Canajoharie, N. Y. ; Dobler,'^Mudge 
& Chapman, and John A. Dushane & Co., Baltimore, Md. ; Eepublio 
jMills, Springfield, Ohio, and others. 

The thanks of the Department are also due to niauy of its regular cor- 
respondents, who aided mateilally in the success of the exhibition bv • 
their prompt response to the call for samples of grains and fibers. 
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While the Department was enabled by means of the Centennial Exhi- 
bition to add largely to its collections of native products of agricaltnre, 
far greater benefit was derived from it by the opportunity it presented 
for the acquisition of rare and not easily obtained collections of the 
varied products of the agriculture of foreign countries. Through the 
earnest endeavors of Professor Baird, of the Smithsonian Institution, 
and by co-operation with him^ the Museum Division has taken advan- 
tage of the opportunity presented, which has resulted in the securing of 
fall collections of the products of the soil — direct and indirect — ^from 
various portions of the world ; many from remote countries, curious and 
interesting, as illustrating the habits of the people, while exhibiting 
their agriculture, and all of such value and in such generous quantities, 
with few exceptions, that, when they are finally classified and arranged 
in the museum-hall, the display will be most complete. 

For the most part the material is given as a donation to the United 
States for exhibition in its museums, although it is understood that the 
Department shall reciprocate by sending collections of grains and fibers 
of our own country, if such collections are desired. Some of the ex- 
hibits were presented in their entirety, without condition ; from others 
the Department was allowed to select such specimens as were desirable 
in quantities sufficient for musetlm purposes, while with a few the 
specimens were secured by promise of exchange when the Department 
is enabled to secure the American collections for the purpose. 

From the interesting exhibits of the Australian colonies a full series 
of grains and fibers were obtained. . From Victoria, in addition to grain 
and wool samples, including thirty-two samples of the fine-wool collec- 
tion of Hastings, Cunningham & Go., the Department was fortunate in 
securing a collection of miscellaneous fibers from over forty different 
species of fiber-producing plants, prepared by William E. Guilefoyle, 
director of the botanic gardens, Melbourne. This collection also in- 
cludes fifty specimens of paper prepared from a^ many species of plants, 
nearly all of which are represented in the fiber-collection. Among the 
Victoria wheats secured, one variety weighed G8 pounds to the bushel, 
and not a few were up to 64 and 67 pounds. In all, several hundred 
specimens were obtained. 

Samples of the remarkable wool exhibits from Queensland were 
secured, with about forty specimens of miscellaneous fibers, all of differ- 
ent species, with the exception of half a dozen samples of cotton and 
silk in the raw state. A fine series of sugars was also obtained, with a 
few samples of grain and tobacco. 

The Kew South Wales donation consisted of a large series of wools, 
and some few miscellaneous fibers, including silk-cocoons ; about twenty 
specimens of sugar, fifty specimens of grain, arrowroot, starch, fiour, 
&c., and a series of preserved tropical fruits ; tobacco, and other miscel- 
laneous products. The South Australian and Tasmanian collections 
were very similar, numbering about one hundred specimens each. 

From New Zealand, the valuable collection of one hundred and nine 
specimens of New Zealand flax, Phormium tenax.^ was received complete. 
It illustrates the textile in all stages of manufacture— even as rudely 
prepared by the natives, who strip the fiber with a shell — and includes 
articles showing the various uses to which it may be employed, as the 
manufacture of twine for making nets, coarse twine, small and la^ge 
ropes, cables, halters, mats, matting, and even a fair quality of coarse 
fl2^ cloth. A series of fine grains was also received, with about a dozen 
wool samples, native gum, starch, and miscellaneous products. 

The Japanese donation includes one hundred and fifteen specimens of 
tea in bottles; specimens of tobacco, gums, varnishes, dye-stuflfs, flour. 
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starcbes, and farinaceous products; and a valuable series of preserved 
fruits in alcobol, among them several varieties of the seedless persim- 
mon, which is used for making wine and for preserving as a delicacy. 
A few bottles of sauces and wines were also presented. The most val- 
uable acquisition, however, is the complete exhibit illustrating the silk 
industry of the country, as carried on by the natives, which was given 
without condition, and includes not only the silk of Bonibyx mori, but 
yama-mai and other large silk-producing insects. In addition to about 
thirty samples of raw and spun silk, cocoons, &c., the collection is 
accompanied by all the implements, baskets, frames, cases, "^Ac., used in 
feeding and earing for the worms and in preparing the silk ; colored 
plates, with descriptions of each process, accompany each article, which 
make it not only an interesting but an instructive exhibit The 
remainder of the fiber-collection of Japan given to the Department is 
contained in half a dozen large cases, and consists mainly of cotton and 
ramie, in various stages of preparation, with a few misceUaneons fibers. 

The donations from Egypt include about two hundred varieties of 
cereals, seeds, &c., and a full series of Egyptian cotton samples. The 
Orange Free State also presented samples of its grains, as wheat, corn^ 
millet, &c. 

The Eussian collection is very full and complete. The entire grain- 
exhibit was turned over to the Department, there being in many cases 
a bushel of a given variety. Wheat, rye, oats, barley, linseed, cotton- 
seed, grass-seed, beans, pease, &c., are embraced in this collection, 
besides samples of nuts and other seeds not enumerated. In the dozen 
or fifteen varieties of vegetable oils presented are poppy, sunflower, and 
mustard oil. Twelve samples of beet-root sugar were secured from their 
fine display, and a few preserved fruits and liquors. The flber-oolleo- 
tion consists of samples of flax, raw and prepared, cotton, silk cocoons 
and spun silk, and twenty samples of wools sent in the fleece. In addi- 
tion to these specimens, two large ornamental cases of merino wool, 
probably two hundred samples, were given entire. 

Norway and Sweden presented their complete exhibit of grains and 
cereals, the latter country also giving about sixty samples of flour and 
food preparations, including tibie bread used by the peasants. I^is 
bread is made once a year, and is a large, round, flat cake some 10 inches 
across, made of rye or of wheat flour, and is quite palatable. 

The Netherlands presented, without condition, the entire exhibit of the 
Zeeland Agricultural Society, with a number of miscellaneous exhibits 
of individual products, as chiccory, liquors, and oils from maize and 
other grain, lAedicinal preparations, &c. In addition to these collec- 
tions, the large exhibit of the Holland Agricultural Society was secured 
by purchase, the Netherlands Commission oftering to become respon- 
sible for two-thirds of the amount aske^ by the society if the Depart- 
ment would pay in cash the remainder, or $50. The collection includes 
grains, cereals, seeds, fibers, and other products of the soil, and a series 
of dairy products, and the implements used in the native manufacture 
of cheese. 

From Great Britain the Department received a very full classified 
collection of over three hundred varieties of wool from all parts of the 
world, arranged on a portable stand or table, in eight large glass-cov- 
ei^d cases, and exhibited by J. L. Bowes & Brother, Liverpool. This 
collection was in reality presented to the Smithsonian Institution, and 
is deposited in the museum of the Department by it. Another remark- 
ably fine collection of wool in the fleece was presented by Mr. Odeys, on 
condition that samples be preserved under glass. 

Spain and Portugal each presented several hundred specimens of 
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grains, seeds, nuts, and various agricultaral products, together with a 
small series of fibers, a portion of them from Philippine Isles. 

Many of the South American exhibits were given almost uncondition- 
ally, and in two or three instances the Department was fortunate in 
securing the entire exhibit as it stood. 

Brazil donated samples of all of its seeds and grains, some nuts, &o., 
with samples of fiour, starch, mandioca^ tapioca^ and other native food 
products ; native fibers, many of them curious and interesting, flax, 
cotton, silk in raw state, &c. ) inaU^ cocoa, coffee, sugar, and tobacco — 
many kinds peculiar to the country — ^in the leaf and manufactured ; 
wax, gums, oils, dyes, and a large collection of medicinal oils and other 
preparations, and materia medica, principally dried roots, leaves, barks, 
&c., of medicinal plants. 

The agricultural display of Venezuela included thirty varieties of 
coffee, half as many of cocoa, specimens of grains, seeds, beans, pease, 
&c. } samples of native miscellaneous fibers, with a few of their manu- 
factures; oils, liquors, and materia m^edica; also a series of fruits pre- 
served in alcohol, in all, several hundred specimens. 

A similar collection was also received from the Argentine Eepnblic, 
much more valuable, however, in regard to its fibers, as it included a 
fall exhibit of the wools of the country in the fleece. 

The Chilian collection embraced a representative collection of the 
cereals and seeds of the country, with some minor products of agricul- 
ture; and a like collection from Peru includes, in addition, about forty 
samples of native wines and liquors. 

Coming nearer home, Mexico presents samples of her agricultural 
products, and these, with a few small collections obtained from exhibits 
from our own country, complete the list of donations received from the 
exhibition, at its close, to be placed in our own museum. 

In conclusion, I have only to say that when the gallery in contempla- 
tion shall have been erected in our Museum Hall, giving an additional 
space of 3,000 square feet, or 8,000 in all, and when appropriation shall 
have been made for the proper preparation and display of this valuable 
mass of material, the work will be commenced at once and pushed to 
completion. 

Much time and labor, however, will have to be expended on the col- 
lection in classifying, arranging, and labeling, as samples in duplicate 
must be prepared from many of the countries for donations to otlier in- 
stitutions; a condition required of the Department when the collections 
were presented. The Smithsonian Institution also desires a small series 
from each country represented, for exhibition in the Ethnological Hall 
of its Museum, when the whole shall have been examined and our own 
series displayed. 

As to the advantages accruing to the Department in the possession 
of the material it has been so fortunate in securing, it is speaking within 
bounds to say that in fibers alone, in the number of specimens and value 
of the collection, the Museum is far ahead of any other Museum in this 
country, and is a rival of the Museums of the Old World, and that an 
appropriation of $100,000 at any other time would hardly have proved 
sufficient for bringing together a similar general collection to the one 
now in the possession of the^ Department, which has been secured by 
very limited exchange, and by the simple cost of transportation to 
Washington. 

I am, respectfully, CHAS. E. DODGE, 

\ Assistant Entomologist 

TOWNEND* GlOYEB, 

Entomologist 
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HOMOPTERA. 

The suborder ffonioptera of the order Heiniptera consists of insects 
having four membranous deflexed wings, usually lying over the back, 
like the roof of a house, \?hen the insect is at rest. The anterior pair of 
wings are usually larger than the posterior pair, generally transparent, 
and net-veined. The mouth consists of a beak or sucker, which is used 
to pierce the outer cuticle of plants they frequent, and to suck out the 
sap in three of the stages of their existence. As larvse, pupae, and per- 
fect insect, they are equally active and do much damage, feeding 
almost entirely upon vegetable substances, and when very numerous, as 
in the case of the Aphides or plant-lice, they do much injury to vegeta- 
tion by sucking out the sap, thereby weakening the plants, shrubs, 
or trees they frequent. As no recent reliable catalogue of the Ho- 
mopiera has been published in this country, and only such old works as 
Amyot and Serville, &c., can be referred to, it has been thought best 
not to arrange these insects scientifically in this paper, but merely to 
allude to some of those best known to our farmers, or to such as are 
particularly distinguished by their destructive habits or singularity of 
form. This suborder has been very much neglected by our entomolo- 
gists, who usually take metre interest in the study and collection of the 
Coleopteraj (or beetles), and Lepidoptera^ (butterflies, moths, &c.,) in 
preference to the smaller and moro inconspicuous insects, although the 
Eomoptera contain some of the most grotesque and singularly-formed 
insects we usually meet with, such as Entilia, Telamoruiy Ceresa^ and 
many others, which will be found described and figured in a later part 
of this report. We will therefore commence with the Cicadtdcdj or har- 
vest-flies, incorrectly known in this neighborhood and elsewhere as 
locusts ; the real locast being an orthopterous insect, very closely allied 
to our common grasshopper. 

The harvest-flies are large insects, having a broad, short, transverse 
head, with large prominent eyes, and broad thorax. The upper wings are 
rather narrow, membranous, and deflexed over the sides of the body, 
like the roof of a house. Our most common species in this neighbor- 
No. 1. hood is the Cicada pruinosa^ which 
may be heard in summer and autumn 
at almost any time making its peculiar 
trilling noise in the shade and forest 
trees in the grounds of the Smithso- 
nian Institution. These insects are 
quite large in size, some of them 
measuring 2 inches or more from tbo 
front of the head to the tip of the 
closed wings. The males alone are 
. i^Y ^ fTT a f7fHi musical, hence an old cynical writer 
i\ini\ WHK /^llt -^Nti observes: "Happy the cicadasMives, 
/ IiIw3Pjy/I 1 ^E ®^"^ ^^®y *^^ ^*^® voiceless wives." 
Vwai(/^7iff n ni The musical apparoitus producing the 

peculiar prolonged trilling chirp or cry 
made by the male is situated on the 
under side of the body, on the basal 
ring of the abdomen, and consists of a pair of large plates, largely 
covering the anterior part of the body, which, acting like a drum, at 
the will of the insect produces the prolonged tremulous sound we 
hear so often in the tops of the trees they inhabit ; if the tree on which 
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the insect is Inlling be slightly struck by the hand, it will stop its 
musical serenade instantly and remain mute for some time. The per- 
fect insect ax)pears in May and June, and lasts until late in autumn ; 
it is of a green color, shaded with brown. The outer edge of the wings 
is also green, and when the cicada is young and vigorous, it appears to 
be covered with a whitish dust or powder, which gradually disappears 
as the insect grows older. The female deposits her eggs in slits or 
incisions made in trees or plants, which she cuts with her ovipositor. 
The eggs remain in these longitadinal incisions for some time, accord- 
ing to the warmth of the season ; when hatched by the heat of the 
sun, the young larvse drop to the ground, and immediately bary theiQ^ 
selves in the soil, feeding upon tender subterranean roots, which they 
pierce with their beak and then suck out the sap. It Is a popular but 
erroneous idea that the females of this cicada are capable of piercing 
the skin of mankind and then ejecting a poisonous fluid into the wound, 
producing violent inflammation and pain. The insect itself is frequent- 
ly carried off by a large burrowing wasp or hornet, {Stirtis »pecio8U8,) 
-which forms deep holes or burrows in the earth, where it deposits its 
egg or eggs in a half-killed cicada, which is intended to form a supply 
of fresh food for the larva until it changes into the pupa state, when it 
ceases altogether to feed until it emerges as a perfect wasp or hornet. 
Last season many specimens of this stirus were brought to the Depart- 
ment, having been caught in the very act of carrying still living harvest- 
flies to their burrows. The manna of druggists is said to be the concrete 
juice of a species of Fraxinus^ or ash, in flakes, which is produced by a 
species of cicada, ot, most probably, some other insect of the suborder 
JSomaptera. The insects themselves are destroyed in great numbers by 
hogs, poultry, and various small animals ; but as they never appear in 
such immense numbers as their relatives, the seventeen-year locust, they 
do very little, if any, damage to the farmer. 

Cicada sfptendedm^ or the seventeen-year locust, derives its specific 
name from the fact that it makes its appearance no. 2. 

in certain districts at stated intervals of seven- 
teen years in immense numbers, when the mil- 
lions of them, swarming on the forest and fruit 
trees, almost deafen the observer with their 
trilling calls to the females, and form an abund- 
ant feast to the swine, fowls, &c., and wild ani- 
mals on the land, and, if near a river or lake, to 
the flshes in the water. They sometimes injure 
fruit and forest trees by making their longitudi- 
nal slits or incisions in the young branches or 
terminal twigs, in which to deposit their eggs, 
many of the branches thus injured dying down 
as far as the injury, and afterward being broken 
off by high winds and literally almost covering 
the ground. The perfect insects make their 
appearance the last of May or beginning of June 
in immense swarms, and the earth in certain 
localities is literally honey-combed with the 
round holes which are made by the insects when 
issuing from the earth, these holes being bored 
sometimes through the hardest ground, and 
sometimes even through well-traveled country 
roads. After pairing, the females deposit their 
eggs, from ten to twenty or more, in lon^tudinal slits, made ii^ pairs, 
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and penetrating to the pith in the terminat'shoots and small branches 
of oak, apple, and other deciduoas trees. These slits are made by the 
ovipositor of the female. The young larvae hatch out in about six 
weeks, fall to the ground, and immediately bury themselves under the 
earth, where they are said to remain nearly seventeen years in the larva) 
Btate, feeding on succulent roots of trees and shrubs. When about to 
change into pupae, the larvae work their way to the surface of the 
ground, shed their outer skins, and assume the pupa state, somewhat 
resembling the perfect insect, but having thick and strong fossorial or 
digging fore legs, with only wing-cases, and utterly incapable of flight. 
This pupa state is said to last only a few days, during which the pupa 
remains near the orifice of its subterranean tannel. Mr. Rathvon, how- 
ever, states that in localities which are low and flat, and the drainage is 
imperfect, they construct galleries of earth, 4 to 6 inches above ground, 
leaving an orifice for egress even with the surface, in the upper end oi 
which the pupa would be found waiting their appointed time of change. 
They would then back down below the level of the earth and under- 
go their transformations in the usual manner. But in all the dbses 
observed when these locusts or harvest-flies abounded near the agri- 
cultural college in Maryland, the pupad were found in somewhat cyl- 
indrical holes or burrows, some of them having even burrowed up- 
ward through hard gravel roads, as before stated. When ready to 
change into perfect insects, they crawled out of these holes, made their 
way as best they could up the neighboring trees, stone fences, and rails, 
and attached themselves by the strong claws of their feet to some 
solid rough substance; the skins of the pupae, hardened, split open 
down the back and thorax, and the perfect harvest-fly emerged into the 
open air from the dry old skin, after waiting some time to dry its yet 
damp wings, it eventually flew away to join its noisy companions on 
the neighboring trees. In these cases, however, no gallery whatever 
was made by any of the larvae observed, but the insects emerged from 
simple holes in the ground. The situation was high, the soil gravelly, 
with no swamps in the immediate vicinity. For weeks afterward the 
trees and fences were literally covered witih the dried-up and split skins 
of the pupae still clinging to them by means of their strongly-hooked 
claws, appearing to the casual observer as if they were still alive and in 
the act of ascending the trees. At the end of the season many of these 
insects were observed flying about the Maryland woods with only about 
two-thirds of the abdomen remaining, and that portion perfectly dry and 
hollow, as if the end had been bitten off by domestic fowls or other birds 
or broken off by accident ; sometimes, however, the hollow portion was 
partially filled with a brownish powder. On this subject Dr. Leidy , in the 
Proceedings of the Academy of Natural Sciences in Philadelphia, states 
that the cicada is liable to be attacked by a peculiar fungus, the poste- 
rior portion of the abdomen of the male insects being filled with a green 
fungus. The abdomen of the infected males was usually inflated, brit- 
tle, and totally dead while the insect was yet flying about ; when, upon 
breaking off the hind part of the abdomen, the dust-like spores would 
fly as if from a small puff-ball. Mr. E. W. Ward, of Ohio, in the Amer- 
ican Entomologist, (vol. 1, p. 117,) states that this mold or fungus seems 
to be a drying up of the membranes of the abdomen, and it is generally 
of a brown color, dry and brittle. He thinks, likewise, that these males 
in copulation break off one or more of the posterior joints of the ab- 
domen, and that this " dry-rot '^ may be the result of the broken mem- 
branes. He adds, also, that he never found a perfect male thus 
affected in the early part of the season. Some naturalists assert that 
there are two, if not more, varieties of this insect: one appearing 
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at intervals of seventeea years, whUe another comes every thirteen 
years. These insects are frequently carried off by the digger-wasps as 
food for their young, in the same manner as the Cicada prtiinosa before- 
mentioned. Madam Meriam states that one species of cicada is very 
destructive to the coffee-plants in Surinam, but our species do not appear 
to do much permanent injury, excepting when exceedingly numerous, 
and then only to the terminal shoots and branches, where the eggs are 
de|)osited. The general color of the seventeen-year cicada is of a rich 
yellow or orange-brown, varied with a darker color; the outside edges 
of the wings are of a light rich buff or orange brown, by which alone it 
can be distinguished from its relative Cicada pruinom^ which is of a 
green color, with the edges of its wings also green. It is also much 
smaller, the figure of the insect Ko. 2 being taken from an extra large 
specimen. 

Otiocerm coqiiebertii is a small insect of a somewhat elongated form 
and having a small projection in front, resembling the lantern No. 3. 
of the true fulgora or lantern fly of Surinam, but on a very Q^ f\ 
dimiautive scale ; it feeds on the wild grape, beech, and oak ; it ^'=^"^*^'^ 
is 0.35 to 0.42 in length, and of a yellowish-white color, with a bright car- 
mine red stripe running longitudinally along each side of its wing, and 
which stripe is usually forked at its hinder end. This insect is 0.42 
in length ; it was quite rare near the Maryland college, and was taken 
by beating among the bushes with a common insect-net. The genus 
Otiocerm is renmrkable for possessing long slender cylindrical append- 
ages attached to the base of the antennsB. Another insect of the same 
genus, Otiocerus amyotUi^ is found on hickory and walnut. As these 
small insects, however, do very little injury to the farmer, we will 
not propose remedies^ but refer to the remedies for Tettigania. Eryiliro- 
neura^ imd Aphis, which will answer equally well for most of the tree- 
hoppers should they become very numerous and troublesome. 

A small fulgora — Scolops {Fidgora Say) «i«fci>e«— is a most No. 4. ' 
singularly-formed insect; the front part of its head being 
much prolonged, and projecting upward like a thin curved 
horn. When dried in a cabinet it is of a ligbtdrab color, and 
is found among brambles and weeds in meadows. It is not very rare in 
the ndighborhood of the Maryland Agricultural Oollege in July and Sep- 
tember, and may readily be taken in a sweep-net ; but as it is very 
active and leaps well, it frequently escapes capture; in length, to the 
tip of its hornlike prolongation, it measures 0.40. 

A small homopterous insecc, PhyUoscelis atra (var. pallescens) is No. 5. 
not uncommon among the brambles and weeds in meadows in Mary- 
land ; it is of a singular round or broad oval shape, being about 
0.20 in length by 0.13 in breadth; the fore thighs are much thick* 
ened, and the hind tibioB or shanks are quite long and spiney on 
their outer edges, and are fitted for leaping ; it is very active. The color 
of this insect is black, having two orange-brown stripes on the thorax, 
two longitudinal etripes of the same color on the outer wings and on 
the border of the scutel. There is another variety, entirely black, found 
in the same situations, and the two varieties are frequently taken at the 
same time when sweeping for other insects. 

The genus Delpliax is here represented by a small Insect, . No. 6. 
Delphax oarinata^ in form somewhat resembUng a very small 
cicada, having wings sloping like a roof, almost transparent, 
and veined, and bearing three oblique bars of a brown 
color, meeting at the ridge. It was taken when beating 
in grass and meadows; length, 0.20; it is likewise found 
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among young pine trees. Dr. Packard states tbat another insect of 
this genus, Belphax arvensis of Fitch, is an insect of a pale yellow color, 
with elytra and wings nearly pellucid, and that it is common in wheat- 
fields early in June, but he does not state what it feeds upon, or whether 
it injures the wheat. 

Oliaritis, n. sp., is a small insect about 0.35 in length, with transpa- 
No. 7. rent, broad, strongly- veined wings, having a dark spot about 
two-thirds of the way down the outer margin. The body is 
dark green, or almost black, with rings of abdomen tinged"^ with 
reddish. It was taken among high weeds and brambles, or 
blackberries, in a meadow near the Maryland Agricultural Col- 
lege, and as its natural history and food are not known, and the 
insect itself is somewhat rare, it has been figured here, in order to in- 
duce young naturalists to observe its habits and make them known to 
the public. 

Ko. a Amphiscepa {Flata) Mvittata is s^ small insect, 0.30 in length, 
having its upper wings somewhat broad and rounded, like the wing 
of the common white butterfly. They are somewhat veined, and 
rise abruptly from its sides at an acute angle or wedge-form, re- 
sembling a very steep roof. There is a broad, lateral, dark-reddish or 
brown stripe running down the middle oi^ its back. Its general color is 
pale green, and, when resting on a blade of grass or green leaf, it is 
scarcely to be distinguished fbom the substance on which it rests. It is 
not uncommon in Maryland in grass-meadows and where brambles are 
abundant. 

Ormeim (Poeciloptera) sq^tentrionalis resembles Amphiscepa hivittata 
No. 9. very much in both form and color, but is much larger, being 
0.40 in length to end of wing-covers, and is found in the 
same situations, being frequently taken with it in the same 
sweep-net. It also frequents the May-apple {Podaphyllum) and 
grape. 
No. 10. Ormenis {Poeciloptera and Flata) pruinom^ the mealy flata or 
frosted tree-hopper,. in general form and appearance, resembles 
the other insects of the genus flata before mentioned, being 
strongly compressed and wedge-shaped. It is about 0.35 in 
length to edge of wing-covers. Its height is pretty near double its width. 
It feeds from July to September on the sap of leaves and succulent 
shoots of various plants, among which may be enumerated rhubarb, 
gooseberry, plum, privet, grape, &c. The color of the insect itself is 
plumbeous or dusky bluish, and when young it is covered with white 
meal-like powder, giving it a hoary appearance. It is very common in 
Maryland among grass and rank herbage, but does not appear to do 
any damage to the plants above mentioned. 

We will now proceed to insects related to the genus MemhradSf some 
of which present most extraordinary and grote^ue forms, and which, 
when resting on small branches or twigs, resemble thorns or excres- 
cences so much that they are frequently passed by unnoticed. We will 
therefore give some figures to. exemplify the singularity of their ap- 
pearance. 

Unclienopa (Membraci8\ hinotataf or the two-spotted leaf-hopper, is a 

No. 11. most singularly-formed insect, its thorai^ having a compressed 

•y^ horn in front extending above the head ; when perched upon a 

^1^ dry stalk it has somewhat the appearance of a miniature bird 

^v^ with a long arched neck. It is 0.46 in length to the tip of horn ; 

of a brown or blackish color, and has two pale yellow spots on the edge 
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of its back. This insect punctures the leaves and extracts the sap from 
the butternut, hop-tree, and locust ; it also is found on weeds. In Mary- 
land it is common on locust^ and may sometimes be seen in great num- 
bers arranged in a line on a twig or branch near the body of the tree 
busily employed In sucking out the sap, which attracts myriads of ants, 
in the same manner as the so-called honey-dew produced from the anal 
tubercles of plant-lice. 

Telaniona ampelopsidis is a curious tree-hopper, about 0.50 in length 
to the tips of its wings, of a brownish-gray color when dead No. 12. 
and dried, and a large and somewhat square hump projecting 
from its back, which slopes Orleans slightly toward the hinder 
part of its body. As its specific name implies, it is found on 
the Ampelopsis, or Virginia cre^er, but also frequents grape- 
vines, and is rare in Maryland. 

Entilia {Menibrads) concava is a very small tree-hopper, 0.15 to 0.18 
in length, with the ridge of the back somewhat elevated No. 13. 
in front so as to form a slight concavity in the middle, JSJKtff^ 
or rather before the middle part of the back ; the body Wrffiln ff^ 
is marked with dilated punctures. It is of a dark color, 
and quite inconspicuous in appearance 5 it is taken on weeds. 

Another species, Entilia {Membracis) carinata, has the ridge of its 
back or keel deeply scooped out in a compete semi-circle, so as No. 14. 
to make a kind of protuberance in front, separated from a i iA 
square leaning hump on the ridge of its back by the aforesaid 'Tr* 
scooped out semi-circle ; it is 0.20 in length, and of a brown color, and 
has been taken on potato-plants, but is quite rare in Maryland. 

Ceresa huMluSj or the buflFalo tree-hopper, is a very singularly-shaped 
insect, being broadest in front and shaped something like a No. 15. 
beech-nut anteriorly, with a short sharp point at each side Jk 
jutting out horizontally like the short horns of a bull, and end- ^^bI 
ing also in a sharp point 5 it forms a kind of triangle on the Jr VJy 
front part of the insect, and presents a very singular appearance, espe- 
cially as when viewed from the back^ it grows narrower until it ends 
in a sharp angle at the ends of the wings. The insect is about 0.30 to 
0.40 in length, of a green color, and has transparent wings sloping like 
the ro9f of a I;iouse. This insect is common on a variety of trees in Mary- 
land, apple, peach, grape, and willow, and, when on the locust, gener- 
ally stations itself in an angle where the leaf-stalk arises from a branch, 
and where it is almost hidden away. The eggs are deposited in a short 
carved row, in a series of punctures made by the ovipositor of the 
female in the bark and sapwood. The larvsB are shaped something like 
the perfect insects, but are somewhat spiney : as perfect tree-hoppers 
they are very active, and leap with great agility on being disturbed, 
and feed on sap of apple and peach trees, willow and grape-vines, and 
have been accused of injuring the stems of grape-vines by the punc- 
tures they make in which to deposit their eggs. The color of the insect 
being green, it is not very readily distinguished from the leaf itself 
when in a state of rest. 

Ceresa diceros resembles C. btibalus very much in outward appearance, 
bat appears to be somewhat smaller, and differs also in being No. I6. 
niiirked with three or more dark brown spots on its upper 
vrings; it is frequently swept up in the same net when beat- 
ing for other insects on low bushes and in tall herbage or 
grass. In Maryland it is tolerably common. 

Tlielia Mmaculataj or two-spotted tree-hopper, is 0.45 to 0.50 in length; 



JNO. 16. 



Digitized by VjOOQIC 




30 REPORT OF THE COMMISSIONER OP AGRICULTURE. 

No. 17. it is a brownish triangalar insect, shaped like a 

beech-nut, with a long hom running obliquely for- 
ward and upward overhanging the head, compressed 
9 and rounded at the end: it has a large, bright 
yellow or dull gray colored spot on each side. The 
male differs from the female in the shape and size of its dorsal horn as 
iu the fig. 18, and has been known as another species under the name 
of T. acuminata it has been taken on locust. 

JSmilia CMenibracisJ inornata^ or the unadorned tree-hopper, resem- 
No. 13. bles Ceresa bubalm iamze and color, but has no horn-like pro- 
jections on each side and is uniformly rounded in front and on 
the back, giving it the appearance of being hump-backed ; it is 
sbaped somewhat like a beech-nut, and of a light green color, 
fading to a light yellow in some specimens; the wings are hyaline or 
glassy, and deflexed at the sides like a roof ^ it is 0.35 in length, and 
fonnd on oak and chesnnt in late summer and autumn. 

Stktocephala (8milia) inermiSy or the unarmed tree-hopper, resembles 
No. 19. Smilia inornata in general form, but is more rounded on the back. 
^^ These insects in late summer and autumn make short straight 
M^ incisions in the bark of small limbs and twigs of pear and chest- 
^ ^^ nut ; the eggs are then deposited in these incisions and hatch out 
in spring, when the larv», pupae, and perfect insects suck out the sap 
and thus weaken the trees. The insect is about 0.28 in length, of a 
uniform pale green color, fading to dirty yellow; when dried the wings 
are hyaline, and when disturbed it leaps with great agility ; it is not 
uncommon in Maryland, and is frequently taken when sweeping with a 
net for other insects among grass and weeds and brambles ; It has been 
taken likewise on chinquapin bushes. 
Smilia (Membracis) vau^ or the V-marked tree-hopper, is found on 
No. 20. walnut, hickory, and oak, where it punctures the young branch- 
es with its beak, or sucks and drains them of their sap. 
These insects are about 0.25 in length, with thorax not 
greatly elevated, but rounded in front, and acutely carinate 
from before the middle to the posterior tip. These insects are very 
variable in color, but in dried specimens they are of a dirty yellow, with 
V-like marks on the back. The thorax forms a high arched crest over 
the body. The figure is magnified somewhat. 

Archasia galeata (Fab.) {Smilia auHculata of Fitch) is a very singu- 
No. 21. larly-shaped tree-hopper, about 0.35 in length, having a very 
high rounded back ending posteriorly in a sharp point ; its color 
when dried was of a brownish-yellow and evidently very much 
faded ; it has been taken on prairie Eupatorium and Verbena 
hastatOn 
Hoplophora quadrivittata is a short, thick-set tree-hopper, about 0.35 in 
No. 22. length 5 dried specimens of this insect are of a grayish color, 
having two short and two longer longitudinal lines of a pink- 
ish color on its back anteriorly; it was taken with a sweep- 
net among weeds and bushes, and is rare, but frequents 
oak. 

GercOpis bicincta is a very pretty insect, with body sanguineous, (Say,) 
No. 2iJ. thorax blackish, a rufous band on the middle wings, or hem- 
v^^^ elytra blackish, with two yellow or orange bands running 
JB^K across them ; it was taken very sparingly when beating with a 
^"^^^ sweep-net among weeds, grass, and brambles ; the insect ia 
about 0.45 in length. Some of the Oercopidw are said to secrete a 
saccharine substauce which is devoured by ants. 
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Aphrophora {Oercopis) quadrangularis is a small, broad, qnadraDgalar 
insect of a light brownisb-drab color dried, having a square or rather ^^ 34. 
diamond brown linear mark on its back, and is about 0.35 in ^ ' 
length. This insect is also known as the frog or cuckoo spittle- JBT 
insect, as its larva lives in a kind of foam or froth formed on va- tB| 
rious plants, shrubs, and tre^s by the larva sucking the sap from '^ 
the plant by means of its piercer or sucker, and then ejecting the said 
sap and discharging it through its body, forming small bubbles like 
froth or foam, and effectually concealing the larva from its enemies; 
it lives in security until ready to change into the perfect insect. In 
Maryland the negroes believe that the small forest horse-flies, so 
numerous in the woods, are produced from these spots of foam, and it is 
almost impossible to convince them to the con- No. 25. 

trary. In Vermont these insects are accused 
of injuring the crops of hay ; it is als found on 
brambles. The larva of a species of Aphroph- 
ora and the frothy substance produced by it on 
rag-weed is figured here to show the appearance 
of the foam as it is formed on the plants. 

The larva of Aphrophora (Membracis) parallela in June and July forms 
a spot of white froth upon the bark near the end of the branches ^^ ^e 
of white pine ; the perfect insect is 0.50 in length, of a flattened 
and somewhat oval form, and has its wing-covers deflexed like 
the roof of a house; it is of a brown color, with blackish punc- 
tures on a pale ground, with a smooth whitish line along the 
back, and a small, smootn whitish spot in the center of each wing- 
cover ; it frequents pine woods, and is very plentiflil in Maryland. 

The \skTYSbOt Aphrophora (Memhrads) quadrinotata^ or the four-spotted 
spittle-insect, is frequently to be found enveloped in a spot of foam ^^ ^7 
on the branches of the grape-vine; this insect is 0.33 to 0.35 in 
length, of a flattened form and brownish color ; it has a blackish 
spot or mark near the tip of its wing, another on the outer margin, 
and a third at the base of the upper wing-covers : as it is found so 
plentifully sometimes on grape-vines, in all probability it deposits its 
eggs on or in the branches, which, when hatched out into young larvaa, 
suck the sap and weaken the growth of the vine. Insects of the genus 
Aphrophora are carried off by a hymenopterous insect, Gorytie, to pro- 
vision its nest and serve as food for its young. 

Clastoptera ( CercopU) proteus is a small insect» very prettily marked with 
yellow and black, but is somewhat variable in its ornamen- no. 38. 
tations; it is only 0.15 in length, and is found in cranberry 
and blueberry fields ; no special complaints of its noxious hab- 
its have been received by the Agricultural Department, al- 
though various agricultural papers say it is a great pest to 
Eastern cranberry-growers, injurious to the cranberry culture. 
Flooding the fields for a couple of days would effectually remove them. 
The figure is considerably magnified. 

Clastoptera {OeroopU) obtusa^ the obtuse or blunt Clastoptera is a small, 
short, broad, and blunt insect, nearly circular in form ; it j^^,^ 29 
is 0.25 in length, and of a grayish-brown color in dried 
specimens, which, when strongly marked, are described as 
having three brown bands anteriorly and a dark spot near 
the tip; in the large specimen figured these spots are 'not 
shown ; it is found on the black alder. 

Proconia undata is a tree-hopper, of a brown or blackish color, hav- 
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No.30. ing the Lead, thorax, and posterior extremity of a lighter and 
brighter brown color ; the head is broad, and blunted in front, and 
^ the insect itself is of an* elongated form, 0.50 to 0.55 in length, 
and when young is covered T^iUi a bluish powder, which, however, 
in old insects appears to have been rubbed oft. These insects are 
injurious to the grape-vine, as they ate said to puncture the stems 
of tjie bunches of grapes, thus causing them to wither and drop off. It 
also sucks the sap from the branches and deposits its eggs in slits made 
in the stems in single rows. In certain localities this insect is quite com- 
mon, and may be taken by sweeping with insect-nets the weeds and 
bushes in the immediate neighborhood of grape-vines or among weeds 
and bushes. In the woods they probably frequent the wild grape-vines, 
and are very common in Maryland on blackberry-bushes. 
Ccdidea {Jas8U8) sub-Mfasciata is a tree or leaf hopper, about 0.35 in 
No. 31.^ length, having brownish transparent wings, with two (or 
' moref) broad brown stripes across the wing-covers. It is 
very active and difSlcult to capture, except in long sweep- 
nets brushed through grass and weeds, in meadows, but is 
found on black alder and brambles. 
Aulacizw {TetHgania) mollifes is a long and somewhat narrow leaf- 
No. 32.hopper, with a very long triangular head. It is of a green color, 
and is about 0.35 in length. It is very active, and leaps, like the 
rest of the genus TettiganiOf with great agility, it was taken 
among weeds and brambles, in meadows, grass, and cypress. 
The leaf-hoppers Tettiganiay Erythnmeura^ &o.^ are small leaping 
insects, very destructive to plants, and especially to the grape-vine, 
whence they are commonly but erroneously called thrips, which is quite a 
different insect, and will be found figured under the Ortlioptera. These 
insects swarm upon certain plants, and in all their states, as larva, pupa, 
and imago or perfect insect^ are very active and destructive, as they 
pierce l^e outer skin of the leaf or bark. They suck the sap until the 
foliage* turns yellow or brown, gradually withering away and dying, 
leaving the cast-ofi' coats of both larva and pupa adhering to the sur- 
face of leaf^ (generally on the underside,) resembling small white specks 
of semi-transparent skin. 

Erythroneura {Tettigonia) vitisj or the vine-hopper, is a pretty fair 
specimen of all the leaf-hoppers: we will, therefore, give a condensed 
history of their habits and natural history. These insects are supposed 
to pass the winter in the perfect state, hibernating among fallen leaves 
and other rubbish. Some naturalists, however, deny this, and say that 
the eggs for the spring brood are laid during the preceding autumn. 
However this may be, the young larvsB appear in June, from eggs laid by 
the females- which have survived the winter. The larvae differ from the 
parent insects chiefly in not possessing wings, but they are able to leap 
with' great agility when disturbed, and are equally as destructive as the 
perfect insect, as from the time they are hatched they suck the sap from 
the leaf and injure the vitality of the plant. In general, they frequent 
the under side of the leaves, and sometimes appear in such numbers as 
to be a great annoyance to casual passers by, and so injure the vines as 
to cause the foliage io turn yellow or brown, and finally to become dry, 
stiff, and brittle, and fall off. These insects, as before stated, are gen- 
erally, but erroneously, known to our fanners as thrips. They cast 
their skins at ledst three times, leaving their old cast skins like white 
specks on the leaf, and are very lively, hopping away like fleas when 
disturbed. They attain maturity in June and July, fresh broods ap- 
pearing throughout summer and autumn until the end of the season. 
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When fully grown, the larvse acquire perfect wings, and are able to fly 
from vine to vine, where they lay fresh eggs for fatore generations. 
. The real JErythroneura titis, or grape-leaf hopper, is described as of a 
pale yellow color, with two blood-red bands and a third dnsky band at 
the apex. The anterior band occapies the base of the thorax, wing- 
covers, and scutel ; the middle band ends in a much narrower, nearly 
square, spot on the middle of the outer side of the wing-covers ; it is 0.13 in 
length. For the destruction of this insect syringing with strong tobacco- 
water has been recommended, also dusting with lime, sulphur, helle- 
bore and red pepper, and fumigation with tobacco. Syringing with very 
dilute carbolic acid and water have also been recommended, but are said 
not to be of much utility nnless applied almost every day. Carrying a 
lighted torch through the vineyard at night is said to destroy multi- 
tudes, as^ attracted by the Are, they fly into the flame and are burnt. 
This should be repeated at short intervals. Spading np the ground 
in the immediate vicinity of the vines late in the autumn and early 
in the spring would probably expose the perfect insects to the frost 
and cold, if it hibernate^ as before stated. In a green-house or grapery, 
a large, somewhat shallow vessel, similar to a washing-tub, partially 
filled with water, might be placed, and a small quantity of oil poured 
over it so as to form a slight film npon the surface, and a brick placed 
in the middle of the tub with one end above the level of the water and 
oil, on which to place a candlestick or lantern, so that at night the 
candle or lantern might be lighted, and the vines disturbed, when many 
of the insects, naturally flying around the light, wonld fall into the tub, 
and the oil clogging their wings, they could not escape. 

Erphroneura {Tettigonia) basixlis is the most numerous species in this 
vicinity, and differs very much in ornamentation, some of ^^^ 33^ 
them being very much spotted with red, while others have 
almost sx>otless wings and a mere reddish tinge here and 
there. It is very ^maU, and about 0.05 in lengths 

Diedrocephdlar (Tettigonia) quadrivittata is a very pretty in- 
No 34 ^^^^' ^'^ ^^ length, and is of a light-green color, with 
' four distinct longitudinal stripes, meeting on apex or 
edge of the wings. We have taken these insects near 
grape-vines, but they appear to be more numerous in 
meadows and amid rank herbage and blackberry- 
bushes. These figures are magnified. 

The FsyllidwskTe small insects, very much like the Cicada j or harvest-fly 
in miniature, having the wings of both sexes deflexed at the sides ^ 3- 
of the body. As larvae, pupse, and perfect insects, they subsist on 
the juices of plants; tne larvae are flat. A veiy pretty species, 
PsyUa rhoisj having deflexed black wings and an orange-yellow 
thorax, is very common near the Maryland Agricultural GoUege 
in July and August on the common sumach ; it is very small, 
being only about 0.10 in length. The figure is magnified. 

Psylla pyrij or the pear-tree flea-louse, is very injurious to the pear- 
ti*ees. It is also found on apple-trees, and we have taken them in New 
York as late as the middle of December sucking out the sap. The pupse 
of Psylla pyri are very small, of a flat form ; the wing-cases are black; the 
abdomen and body are yellow, barred with black, and the thorax is also 
yelloWy or brownish, spotted or ornamented with black. The perfect 
insect is about 0.20 to 0.25 in length, and has four transparent win^^s, 
which, when the insect is at rest, form an angle over the body like the 
roof of a house. These wings are hyaline, veined with black veins, and 
3a 
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haviDg a blackish spot or mark on the lower side of the upper pair. The 
larvse, pupccy and perfect insects appear to prefer the side of a branch 
No 36 J"^^ above a bnd or in the axils of tbo leafstalk, and the head ia 
generally hidden nnder the bad. These insects appear to be 
gregarions^ and fond of herding together in groups of twelve 
or more. They elaborate and void a sweet clammy substance 
like honej-dewy derived from the sap of the tree, which^ fail- 
ing on the leaveli and limbs below, gather all the dust and dirt, 
causing the tree to have a very filthy appearance. This so- 
called honey-dew is generally found on the upper surface of 
the leaves and branches, and evidently comes from insects 
feeding directly over or above the clammy places. As it is 
voided it falls on the leaves below, and is eagerly sought after 
by ants, which, when a tree is much infested by Paella p^j 
may be seen in swarms running up and down the trunk. 
The same remedies may be recommended for these insects as are men- 
tioned for plant-lice and leaf-hoppers. They are also probably destroyed 
bv chickadees and golden-crested wrens, as we have seen these little 
birds hanging head downward on a particularly-infested tree in I^ovem- 
ber and even in dead of winter, busily employed in searching every hole 
and corner for hidden insects* The figure is magnified. 

The Aphidesj or plant-lice, are exceedingly injurious to horticulture, 
inserting their long beaks into the tender shoots and leaves of plants 
and then sucking out their sap^ These insects- are generally of very 
small size, having antennse of 5 to 7 joints and a long threegoiuted 
beak, or proboscis, for puncturing plants, and then sucking out the sap. 
Their bodies are soft, rounded or flask shaped, and apparently only con- 
sist of a skin filled with a liquid ; their legs are long and very slender, 
and many of them have two upright processes or tubercles on the hinder 
part of the abdomen, from which a sweet gummy substance is oeoa- 
sioually ejected, which is eagerly sought for by anta and other small 
insects. The wings are generally transparent, and the upper pair are 
much larger than the lower, and are furnished with strong nerves or 
veins, which pass outward from the costal or outer marginal vein ; these 
wings ate very much deflexed at the side of the body when the insect is 
at rest. Dr. Burnet states that in early autumn the colonies of plant- 
lice are composed of both males and females ; the female after pair- 
ing deposits her eggs and dies. Early in the spring the eggs are 
hatched, and the young plant-lice puncture the plant, suck the dap, and 
increase in size, the whole brood consisting of individuals capable of 
reproducing their species without any connection with a male by a 
species of gemmation or budding forth. These summer broods are 
wingless. The second generation and several others pursue the same 
course, being sexless, or at least without the trace of a male among 
them, and so on indefinitely until the autumn, when winged individuals 
are produced, which lay eggs for the spring brood of sexual individuals. 
Bonnet obtained nine generations and Duval seven by this process of 
gemmation in one season, and Packard states that Aphis dianthi^ the 
plant-louse of the pink, continued to propagate by gemmation without 
any males for four years, in a constantly-heated room. It has been 
supposed that the final autumnal set of plant-lico were males and 
females alone, but Dr. Burnet states that on examining the internal 
organs of the winged individuals many of them were not females 
proper, but simply the ordinary gemmiferous or summer form* As 
there are peculiar plant-lice infesting different plants, the number of 
species must necessarily be very great. 
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As l>€foro stated, ants are very fond of tbe sweet gummy substance 
miscalled boneydew, wbicb is ejected from tbe anal tubes of plant-lice, 
and it bas been repeatedly stated on good autliority tbat tbe ants cap- 
ture tbe plaut-Iico, carry tbem to tbeir nests> and keep tbem tbere, like 
milcb-cows, for tbe sake of baving a good supply of tbeir favorite food 
near at band. Dr. VValsb states tbat Aphides feeding on annual plants 
bibernate in tbo imago or perfect^nSeot state. To sbotv tbe injury 
done in England by tbcso minute insects, Kirby and Spenoe long aao 
stated that tbeir damage to bops alone made tbe difference of tbe duty 
often as mncb as £200,000 (or in tbe neighborbood of tl,000,000) per 
annam, more or less, in proportion as tbe fly prevailed or otberwise. 
Happily, bowever, plant-lice are subject to a great many enemies wbich 
materially diminisb tbeir numbers. Almost all tbe lady-birds {Coc- 
cineUidw) feed upon tbem in both larva and perfect state. Minute by- 
menopterous insects, such as Aphidius^ &o., lay tbeir eggs in tbe body of 
the plant-louse, wbicb, batching into little grubs, eat out tbeir interior 
and thus destroy them. (See Myfnmwptera.) Several plantbugs, Ndbia 
ferusy Phpmata ero$aj Beauvius raptorius and multUpinosuSj pierce tbem 
with tbeir beak, and suck out tbeir juices. (See Heteroptera*) Syrphus 
and Leucopii^ two-winged flies, also destroy them, (see IHptera;) 
OhryBopaj or the lace- wing fly, and Agrion^ a dragon-fly, (see N^uroptera,) 
feed upon them^ and many others, too numerous to mention heve, all 
join in this indiscriminate war upon the helpless but noxious plant- 
lioe. If any person interested in grape-culture will take a single leaf of 
a grape-vine iniested with plant-lice and observe it closely, he will see 
several individuals differing fh>m the rest, being much swollen and of 
a grayish-brown color, instead of tbe usual green, and each having a 
round hole in the abdomen. This is done by a small hymenopterous or 
foor-winged fly, which deposits its eggs in tbe body of tbe doomed 
plant-louse, which, hatching into a minute grub, devours tbe inside of 
its victim, and after changing into a pupa inside the body of tbe aphis 
and finally into the perfect fly, euts its way out into tbe open air, and 
emerges through this circular bole in the skin to lay the foundation of 
new broods of aphis-destroying flies, leaving the empty bard gray skin 
of Its victim still clinging convulsively to tbe leaf. Tbe number of these 
empty skins with holes in them on some of tbe vine leaves will tes- 
tify bow much good this little insect does to tbe grape-culturist by de- 
stroying his enemies. Aphides are likewise destroyed by other bymen- 
optera, PosmUjbcus mand&ularis^ which stores tbem up in its cell or nest 
as food for its young. Trypoxylon, Allotriay and many of tbe GhalcididcB 
and other Hymenoptera are also benefactors by destroying multitudes of 
these troublesome plant-lice. 

Aphi8 mali, apple plant-louse. The females deposit their eggs, which 
are small, oval, and black, on twigs and bark in the No. 37. 

autumn: the insect is hatched out tbe next spring, ^ [Magniaed.] 
and feeds upon tbe sap of tbe tree. The first broods 
are all females, wbich in a short time, without any 
intercourse with tbe males, give birth to living young 
by the procees of gemmation, as before described. 
These also produce other young ones, wbich are all 
females as long as tbe summer lasts, and it is only 
in the autumn tbat males are produced, wbicb, 
uniting with the females, become tbe parents of tbe eggs for the follow- 
ing spring brood, thus bearing living young aU tbe summer, and laying 
eggs which can withstand tbe frosts of tbet winter in autumn for the 
(qU^wing spring seanQU, whilii th^. patent, inseots in winter are d^ 
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stroyed by the wet aod cold weather and alternate freezing and thaw- 
ing. These insects, as larva, papa^ and perfect insect, are foand gener- 
ally on terminal shoots and on the nnder side of leaves, which become 
distorted and unhealthy from their repeated attacks. The male is 
winged, and has a blackish thorax, and is 0.05 to 0.08 in length to the 
end of abdomen. The female is green, with a row of black marks down 
each side, and has no wings, and is rather larger than the male. These 
insects eject a species of honey-dew, or sweet, sticky substance, from 
two projecting horns or tubercles on each side of the hinder part of the 
abdomen, which is greedily eaten by ants and other small insects. 
Aphis avence^ grain or oat-plant louse, does much injury to grain, and 
No. 38. especially to oats, but is also found on 

[Magnified.] wheat, rye, and other cereals. Their hab- 

its are much the same as the before-men- 
tioned plant-lice, excepting that it is said 
' that although their honey-tubes are well 
developed, these insects emitno honey, and, 
in consequence, are not followed by ants. 
It is also stated that they freeze on the 
stalks in winter and revive in^the spring. 
' The colors of some specimens sent for ex- 
amination to the Department varied con- 
siderably, some of them being of a lively 
or dull green, while others were of a de- 
cidedly brown color. The feet and knees 
are generally of a darker or nearly black 
color ; length, 0.05. 

Aph%% gossypiij or the cotton-plant louse, 
is a great nuisance to the planters, espe- 
cially when the plants are very small, as 
then they are more liable to succumb to the attacks of these insects, 

as by sucking out the sap they distort 
the stems, and in fact frequently kill the 
plants before they have attained suffi- 
cient maturity and strength to withstand 
their repeated attacks. Their habits are 
much the same as the rest of the Aphides, 
and their colors vary from green to a de- 
cided yellow, striped with black on the 
upper side of the thorax. A more full 
description of them may be found in the 
Patent-Office Agricultural Eeport for 
1855. 

Aphis persicw is destructive to the 
peach-tree. Harris says that larvae, pu- 
pa), and perfect insects live together in 
crowds under the leaves, causing them 
by their punctures to become thickened and curled, forming hollows, 
with corresponding crispy and reddish swellings above, and finally 
to fall to the ground. But may not this so-called curl be caused 
by a fungoid growth or by a sudden change of temperature, as some- 
times the Aphides are not seen until long after the curl has been observed, 
and frequently not a single plant-louse is to be found in or on the badly- 
curled and deformed leaves t We have, moreover, often observed that 
this so-called curl appeared almost immediately after very cold nights 
and warm days in the spring, and the leaves were yet very young and 
tender. These deformed leaves frequently fall off and ase replaced by 
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others before the end of tlie season^ but it mast necessarily very much 
injare and weaken the tree to lose its leaves before its natural season 
for shedding them. Winged individuals of the Harris peach-tree plant- 
louse are described as black, with the under sides of abdomen dull green ; 
shanks and bases of thighs dull brownish, and the horns or honey-tubes 
as long as the abdomen. Dr. Fitch considers it different from the 
peach aphis of England. Colonel Wilkins, of Biverside, near Chester- 
town, Md., a very extensive peach-grower, last spring wrote to the De- 
partment of Agriculture that an aphis or plant-louse similar to those 
infesting his peach-tree leaves was at work on the roots also, and was 
killing them by hundreds. Prof. P. B. Uhler, of the Peabody Library 
in Baltimore, to whom Colonel Wilkins applied, visited the infested 
peach-orchards, and found the statement to be perfectly correct, and 
that an underground aphis or plant-louse, not differing from those on 
the leaves, was doing immense injury to the young trees by sucking 
out the sap. Professor Uhler also stated that both insects are different 
firom the AphtaperHcas above mentioned, and probably is a new specieS| 
closely allied to, if not identical with, the Aphi§ chrysanthemi of Europe. 
The insects on both roots and leaves were about 0.08 in length, with the 
contoTir of a broad Florence flask, of a blackish-brown color, and the 
two varieties could not be distinguished from each other when placed 
side by side. If these peach plant-licawork under ground on the roots, 
would it not be advisable to saturate the earth around the trees with 
hot whale-oil, or soft-soap suds, or .dilute carbolic acid t Tobacco or lime 
water poured around the roots in spring as soon as the frost is out of the 
ground might destroy the first broods and thus diminish their numbers. 
Quassia chips, soaked in boiling water, have also been recommended, and 
perhaps boiling water poured over the roots in the spring might destroy 
them, but might also injure the tree, altiiough many farmers who have 
tried the boiling-water process, as recommended for the peach-tree borer, 
{JSgeria exiUosa^) a lepedopterous insect, have reported that the insects 
were destroyed,while the trees remained uninjured. These experiments, 
however, were tried in winter, when the trees were torpid. When in 
greenhouses, plant-lice may be destroyed by tobacco smoke. Syringing 
the plants with whale-oil, or soft-soap suds strong enough to kill the lice, 
but not strong enough to injure the plants, is also recommended. Lime- 
dust sprinkled over the plants in gardens is said to be beneficial ] a solu- 
tion of sal soda is also said to have been used with good effect, and Dr. 
Packard recommends 30 parts of uurectified ch^ap petroleum mixed 
with 100 parts of water to be sprinkled over the plants. As almost 
every kind of plant has its own peculiar plant-louse — ^indeed, many 
species of plant-lice are said to inhabit the same tre>e, and it is likewise 
said that if these lice are transplanted to other kinds of plants they will 
refuse to take nourishment and will die — ^it will be useless to enumerate 
more than we have already mentioned, excepting to observe that almost 
all plant-lice have very much the same habits, sucking the sap from 
plants, shrubs,, and trees, and living either above or under ground, and 
the number of species cannot be known until a catalogue is made of 
this genus alone. 

Lachnm carycBj or hickory aphis, is a large aphis found in clusters on 
the under side of limbs of hickory, oak, and basswood and No. 40. 
walnut, July and August, puncturing the bark and sucking 
the sap. The insect is 0.25 in length ; to tips of the wing, 
0.40 ; and across the wings, 0.72. It is of a black color, 
coated with a bluish-white powder. The thighs are of a 
clear tawny red, and the wings are transparent. Dr. Walsh 
observed on the same tree numerous auterous females, which. 
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lived many days, and laid their eggs in confinement, but died with- 
out assuming wings. 

Another speoies, Laohnus gtroMj or the white-pine aphis, is found on 
white pine, and sometimes gives the bark of the trees a peculiar black 
appearance. The eggs are oval-elongate, shining black in color, and 
are attached in regular rows of from five to twenty, but usually in regu- 
lar rows of eight, to the thread-like leaves of the white pine in Septem- 
ber. The females are wingless. 
Eriogoma lanigera^ or the woolly apple-tree blight. These insects ap- 
No. 41. propriate for their generic name two Greek words, 

signifying wool and body, the insect being par- 
tially enveloped in a cottony or wool-like secre- 
tion, furnished from its own body. The eggs are 
deposited in crotches or cracks of the branches 
or bark, often at or near the surface of the 
ground, or on new shoots springing from the 
parent tree. They are mostly enveloped in a 
cotton-liko substance, the young insects in a fine 
dowD, and are hatched out in the spring. As 
larva, pupa, or perfect insect they are equally 
injurious, sucking the sap, and, when numerous, 
do much -injury to the trees. These insects are 
0.10 to 0.12 in length, and are gregarious, feed- 
ing in societies, which, when seen &om a short distance, resemble small 
bunches of cbtco4 adhering to the trunk or branches of the tree. The 
insect, when denuded of its cottony covering, is egg-shaped, and of a 
dull reddish-brown color, with blackish head and feet; when undisturbed 
and feeding on the tree, it has a tuft of white down on the hind part of 
the body, which is very easily detached when roughly handled. These 
woolly plant-lice also produce warts or excresences with their powerfhl 
beaks, and, when in great numbers on a young tree, cause the leaves to 
turn yellow, wither, and fall. The young ones are produced alive aJl 
summer, but in the fall the females lay eggs which are able to withstand 
theooldof winter and hatch out into young lice the following spring. 
Dr. Yerrill states that, in Oonnecticut, in the middle of October, among 
the wingless neuters, a large number of males and females appear, hav- 
inpp well-formed and rather large wings, in other respects closely resem- 
bling the rest, and having but little down on their bodies, very plump, 
and of a black color, the winged females of which are able to fiy fix>m 
tree to tree to deposit the eggs to be hatched out next spring. When 
the downy covering of these insects is removed by wind or rain, another 
supply is readily produced, and they are said to be able to withstand a 
very considerable degree of cold without perishing. These insects have 
no honey-tubes, but frequently eject drops of a sticky substance from 
the extremity of their bodies. In order to destroy these pests, it has been 
recommended' to have the insects well scrubbed off with a stiff brush, 
and the infested parts of the tree immediately afterward well covered 
with a varnish of shellac. Painting the injured places with a thick 
coating of whitewash, well mixed withsoft soap or weak glue water, 
will also destroy the insects, and has been highly recommended. Erio- 
soma mali of Europe is said by C. H. Sorsby, F. B. S., in the Quiirterly 
Journal of Microscopical Science, in an article on the coloring-matter of 
some of the Aphides^ to produce a red coloring-matter between cochineal 
and the haemoglobin of vertebrate animals. 

Uriosoma {Pemphigus) pyri^ or the apple-tree rootlouso, sometimes 
does much injury to apple-tr^eSj &o«y by forming galls on the roots, like 
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small potatoes, 2 or 3 inches in diameter, just beneath the ground. 
Walsh does not think this insect identical with that which is doiuf? so 
moch damage in Europe, either, from description or habits. Pouring 
boiling water over the rootshas been recommended as a remedy, but some 
of our correspondents have complained of their trees being injured by its 
application. However, it is said that water heated ft^om 120o to 150^ will 
kill tho lice without injuring the tree. This remedy may serve among 
young trees, but large old apple-trees would probably not be benefited 
by this application. These rooMioe are destroyed by several parasites, 
among which are Tei>ovted UrcopMlus malij a Ohaleis^ (see Bymenoptera;) 
Pipiria radiounij a two-winged fly. (see IHpteraj) &c. 

An insect closely allied to Uriosoma imhricata is found very abun- 
dantly on birch In Maryland in October. No. 42. 
Theso insects cluster together on the twigs, 
and have the appearance of down or masses 
of cotton 5 when disturbed, they present the 
very singular appearance of many small spots 
of snow-like wool or down moving up and 
down by jerks, the hinder parts of the insects 
beingcovered wi th this downy secretion . They 
are gregarious, and cluster together as close 
as they can crowd on the ends of the twigs. 
In the antumn the winged insects appear; the 
wingless individuals are of a pale or yellow- 
green color, veined with brown, and are 0.05 
to 0.06 in length. This insect, as before 
stated, resembles the Erioso^na imhrieatay or 
beeob-tree blight, which is /described as 
<* woolly lice infesting the terminal twigs of 
the beech, and which in tho wingless state have the habit of continually 
wagging their tails up and down.'' The figures are magnified. 

M^iasoma tesaelata was found on birch in Maryland, in clusters near 
the ends of twigs, in the autumn. It is of a black color. No. 43, 

with white spots on the fore part of its body, and is 
covered with a snow white down or wool on its hinder 
part, like those before described. With its woolly cov- 
ering, the wingless females measure about 0.15 to 0.20 
in length. 

A species of Rhozohius, or underground plant-louse, 
was one season very destructive to the cultivated vcr- 
No. 44. benas in the gardens of the Department of j 
jgfL^ Agriculture, Washington, D. 0., clustering] 
^^HSL^ in masses on the roots underground, and suck- 
^9yS* ing the sap from tho plants, and thereby so 
weakening them that many died. Most prob- 
ably, however, had a strong mixture of tobacco and water, 
or soap-suds, been applied in time to the roots, many of the 
plants might have been saved ; but the cause of the injury 
being hidden nndergronnd, nothing could be seen to indi- 
cate that the plant was not in perfect health, until suddenly the 
leaves turned yellow and the plant died. These insects were 
about 0.10 to 0.13 in length, of a swollen round form^ and ap- 
parently bloated almost to bursting. They were of a brown 
color, and covered with a whitish powder or bloom ; no winged indi- 
viduals were observed among them at any time. 
Pemphif^ vitifolue of Fitch, 1856, {Dactyloiphwra^ Schimerj 1867,) 
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No 45. grape-viDe-leaf gall-loase. The insect forms galls on the un- 
der side of the grape-vine leaves, and althongh they appear 
to do comparatively little injury to the vine, they are ex- 
tremely interesting, to vine-growers, as having been said by 
Professor Biley and other entomologists to be another form 
of the Phylloxera vastatrix or the grape-vine-root galMouse, 
so destructive to the vineyards in France and elsewhere. 
The female of the grape-vine-leaf gall-louse, after fixing her- 
self on the upper side of a leaf, by constant suction and the irrita- 
tion produced by continued puncture, causes a gall to swell irreg- 
ularly on the under side, while the upper side gradually becomes downy 
or hairy and partially closes, forming a little bag on the under side, 
with a small opening on the upper surface, surrounded with hair-like 
filaments. In this bag or gall the female lives, and deposits from fifty to 
some hundreds of small yellow eggs. Dr. Shimer states that there are 
500 eggs in one gall, which is doubted by Walsh, who estimates that 
probably two hundred eggs will be liie average number laid by one 
female. The figure is magnified. 
Phylloxera vastatrixy or the grape-vine-root gall-louse, is by many ento- 
No. 4C. mologists supposed to be another form of the Pmphigu» mti- 
folicBobove mentioned, but that, instead of living above ground 
and forming hollow bag-like galls on the leaves, it lives under- 
gronnd on the roots, upon which it forms knotty swellings or 
galls. Mr. Eiley, who has paid more attention to the natural 
history and habits of this insect than any other entomologist 
in this country, is of the above opinion. The young of the 
rooMubabiting type {Phylloxera f>astatrix) are absolutely undistin- 
gaishable from those hatched in the leaf-galls, (Pemphigus vitifolice 
of Fitch,) and the gravid apterous female diiiers in no respect 
from the mother gall-louse. There is, however, a different egg-pro- 
ducing form, which, as it molts, becomes tubercled and more elon- 
gate or pear-shaped. Some of these tubercled individuals remain 
without wings, while others acquire wings. The insect is found on the 
roots in all stages during the summer months, and in spring, when the 
sap begins to circulate, eggs are deposited, and the young lice by sucking 
produce the swellings pi*oduced on the roots. The winged lice begin to 
emerge from the earth as early as July, and the female has only two or 
three large eggs in her body ; and Professor Eiley says that her whole 
duty in life is to fly off and consign her two or three eggs to some grape- 
vine or bnd, and that the lice hatching from these eggs constitute the 
first gall-producing mothers that form the excrescences on the leaves and 
have a great number of eggs. These insects attack both leaves and 
roots in the summer at the same time, but the roots appear to be less 
infested when the leaf-galls are abandant, and may be extremely 
abundant on the roots when no galls whatever are seen on the leaf. In 
order to prove the identity of the leaf-gall louse with the root-gall louse 
of the grape-vine, it is stated that very young gall-lice hatched from the 
leaf-galls have been transferred to the roots, and by successfully feeding 
them on roots the smooth-skinned gall-inhabiting type gave birth to the 
tubercled root-inhabiting type. In our own experience, however, as an 
experiment, several small vines were placed in a kind of Wardian case, 
having the roots covered with the swellings and the root-inhabiting 
type, {Phylloxera vastatrix,) Other healthy vines were also potted and 
placed in juxtaposition to the infested specimens, in order to see if the 
gall-inhabiting type wonld make th^ir appearance in the spring^on the 
leaves. The vines wintered safely, and in the spring and summer pro- 
duced large healthy leaves on which no galls whatever made their ap- 
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pearance. lu the Departmental greenhonse a few of tbe grape-vines 
were so much infested with the leaf-gall lice that they had to be cat 
down ; still the other vines in the same house were never troubled with 
the root-inhabiting insect; and when mau^' dozens of vines, both under 
glass and under common cultivation in the open air, were closely 
searched by M. Planchon to prove the existence of the root-louse among 
tbe vines, only half a dozen specimens could be procured/ We ourselves 
will not express an opinion on the subject of the identity of the two 
iusects, as wo have no opportunity to watch the root-lice in our neigh- 
borhood, but will merely state that, although the leaf-gall louse was 
very plentiful in our gardens one year, not a single root-louse could be 
found either the same season or the next, and, although much wanted 
for experiment, not one could be procured excepting by sending to the 
other States where they were said to abound. The remedies for. this 
root-louse of the grape, recommended by various authorities, are too 
numerous for a short report like this; but watering the roots with 
hot soap-suds or tobacco-water has been highly spoken of. Carbolic 
acid added to the water at the rate of one-half of 1 per cent., poured 
into boles made with a crow-bar, will permeate the ground and destroy 
the lice. Sulphuret of calcium dug in around the roots of the vine has 
also been recommended. M. Gachez, in a recent number of Comptes 
Eendus^ states that by planting rows of red maize between the rows of 
grape-vines the vines are shielded from the ravages of the Phylloxera^ 
the insects abandoning the vine-roots for the roots of the maize. 
Another experimenter reports that be found an effectual remedy in 
diggiiig ^ trench four inches deep around his infested vines and throw- 
ing in 500 grammes (a Tittle over a pound) of slaked lime, and then 
whitewashing the vine after having removed the bark ; the remedies 
proposed in the European journals to destroy this insect, however, are 
too numerous to quote in this report, and as every writer thinks his own 
remedy the best, and reports it as infallible, nothing can be relied upon 
until it has been tested by competent persons in this country. Boot, 
salt, sulphocyanide of potassium, lime, and wood-ashes are said to be 
useful, if applied in proper quantities either above or under ground 
around the roots of the vines. 

Aspidiotm (Coccus) gloveriij or the mussel-shell orange-scale insect, 
is found on the orange in Florida, No. 47. 

where it does much injury to the 
orange-trees, sometimes killing whole 
orange-groves; it is found also on 
citron and lemon trees, and was 
found sparingly on a camelia grown 
under an orange-tree. The female 
scale (c) is irom 0.06 to 0.08 in length 
by 0.02 in breadth, and resembles 
the upper half of a miniature browu 
niusselshell with its flat side down- 
ward on tbe leaf. These scales, 
when placed singly and not crowded 
together, are generally straight in* 
form, but when in clusters, they are 
curved to suit the inequality of the 
surface or contiguity of the neigh- 
boring scales, (e.) The insect itself 
is sheltered under the scale, and is of 
u soft consistence, resembling a grub, 
having the body gradually tapering from near the tail to the an teriorpart, 
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wliicli CDcls somewhat obtusely. The insect, before it bas laid its egffs, ' 
is of a rosy pinkish color, and often of a creamy yellowish. From the 
under side of its breast proceeds a sucker, or trunk, by means of which 
it extracts the sap which constitutes its food. The female deposits her 
eggs, which are of a pinkish color, to the number of 20 to 30, m parallel 
rows, under the scale or outer shell, and decreasing in size gradually as 
the eggs are deposited, she finally dies and dries up at the smnll end 
of the scale. The eggs hatch out in a ftew days in the same order in 
which they have been laid, those near the obtuse end of the scale hatch- 
ing first, when the young escape from under the scale at the posterior 
rounded end, which at that part is slightly elevated from the leaf in 
order to afford a means of escape from the parent scale of the young 
cocoQs. When very young these insects resemble small mites, for 
which they frequently have been mistaken. They have six legs, two 
antennuB, and are devoid of any shield-like covering ; they run about 
for a day or two with rapidity in search of some unoccupied or favor- 
able spot on the leaf or branch in which to insert their suckers to 
extract the sap from the tree, and it is at this time that they can most 
readily be destroyed, as, being without any scale or shield-like covering, 
their tender bodies can readily be reached by any liquid solution, 
which, when the insect is older and protected by its waxy scale, would 
otherwise run ofl' without affecting the grub beneath it. After the 
place is selected the beak is inserted and the insect settled for life, a 
.Blight film is formed over its back, (ft,) and the soft-bodied insect is 
hidden from view, when it gradually increases in size, assumes a brown 
color, and grows until it reaches maturity, when, after impregnation by 
the small midge-like two-winged male, the eggs are fertilized and hatch 
out into the small mite-like insects before described. The scale cover- 
ing the male coccus is much smaller than that of the female, and the 
perfect insect, instead of remaining like the female a soft-bodied p^nh 
all its life, finally appears as a very minute fly, having two perfect wmgs, 
which it uses to fly abroad and visit the females on neighboring trees. 
These males are only 0.01 in length and of a pinkish color, have 
black eyes, and their anal extremity is furnished with a long curved 
bristle-like appendage. A more full account of this insect may b.e found 
in the Patent-Office Agricultural Iteport for 1850, p. 256. They are de- 
stroyed by minute parasitic insects, CJutlcididee, (see Mynienoptera^) lady- 
birds,- CoccinellidcB, [Coleopteray) and several heteropterous insects or 
plant-bugs, &c. The best method of destroying these insects was found 
to be by syringing the trees both from above and below with whale-oil 
or sofb-soap suds mixed with a small quantity of Peruvian guano, every 
three or four days, us soon as the young insects had hatched and were 
running about on the leaves unprotected by the waxy scale or covering, 
which they acquire as soon as they fix their beaks in the leaf to settle 
down for life, and which protects the older ones from the liquid. The 
guano' also, dropping from the leaves on to the ground beneath, fertilizes 
it, and causes a healthy growth, which is favorable to throwing off the 
old or dead scales. Many planters who have complained of theinefiicacy 
of this remedy, upon questioning, have acknowledged that they syringed 
their trees only occasionally, and not at regular intervals of two or three 
days, thus giving the young naked insects time to form the protecting 
scale or shield between the syringings and lay the eggs for fresh colo- 
nies. Others state that they have carefully followed the directions, and 
yet see no diminution of the numberof scales on the tree. This, however, 
is because the old dead female scales remain, adhering to the bark and 
leaves until thrown off by a new and vigorous growth. If such scales 
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be examliied they will mostly be found empty. If, however, new small 
scales should appear, it is beicanse some of the first brood have escaped 
between the days of applying the remedy, and the syringing shonld be 
ooutinued until no young 6<5ales appear on the tree. 

Another scale-insect, Anpidiotus ciirieolay (afflnis,) was found on im- 
ported lemons in Jacksonville, Fla., 1857. This 
insect is said to be allied to A^picliotus (Coccus) 
oitrioola of Boisduval, which has been very injur- 
ions to the orange in the maritime Alps in North- 
em Italy. It is much broader than A.glaverii^ 
and more of the shape and color of an oyster-shell 
than of a mussel. It is mentioned merely to ap- 
prise orange-growers of its existence, and to warn 
them to examine all imported fhiit well before in- 
troducing it on their plantations. It is said to be 
destroyed by a hymenopterous insect, Coccophagus, 
The figure is magnified. 

A^^iotU8 oanohiformis^ or the oyster-scale insect of the apple, is ex- 
oeedmgly injurious to the apple and many other no. 49. 

finit-trees — apricot, cherry, crab, currant, pear, 
plum ; it occurs also on lilac. The female lays 
ftx>m 12 to 100 white eggs under the scale. The 
young, which appear in June, are at first reddish 
and resemble mites ; they run over the twigs and 
leaves, and, like the orange mussel-shell coccus, in two or three days 
they fix themselves to one spot and settle for life, and suck the sap of 
the tree. Harris supposes the shell-like covering is secreted from the 
Burfaoe of the body, and is identical with the flocculent matter which 
exudes from certain Aphides, Dr. Shimer, however, considers the scale 
to consist of cast skins of larvB cemented together. The insect undei 
this scale is of a soft consistence, and injures the tree by sucking the 
sap. The scale itself is oblong, about 0.10 to 0.15 in length, of a brown 
color, and irregularly ovoid-shaped, like an oyster. These scales are 
sometimes so much crowded together as to cover the whole surface and 
cause the bark to appear rough*, they are frequently bent in the middle 
and curved at the smaller end, which is pointe<l. Mr. lliley, in his re- 
I)ortof 1873, has renamed this iuseot My tilaspis pinicor Hois, and given 
his reasons for so doing. This insect is destroye^l by many parasites,, 
among which is a mite, Acarmvialus of Shimer, (a hymenopterous insect,) 
ApheUnus myteUtspides of Riley, several lady-binls, Coccinellidce^ &c. It 
is found on many f^uit- trees, such us the apple, crab, pear, plum, cherry, 
apricot, &c. Tbe remedy recommended is to scrub the bark with a stiff 
brush and soap-suds a few days after the trees blossom, as the young 
are then hatched. Several other remedies have been recommended, 
such as carbolic acid and water, &c., but none appear to be as elfectual 
as t^e soap. The figure is magnified. 

Aspidiotus Marrisiiy or the American bark-louse, is indigenous, and 
does not injure the trees as badly as the A, conohi- No. 50. 

formiSy or the iroi)orted scale-louse. The scale is 
about 0.06 to 0.08 in length, of a broad oval form, 
and pure white in colore the eggs, which are laid 
under it, are of a n^d color j it is found on apple, 
mountain-ash, and pear. The figure is magnified. 

Aspidiotus pinifolicBj or the pine-leaf scale-insect, fixes itself upon the 
leaves or needles of the white pine, and is abundant on the pine leaves 
in some parts of Maryland, in the form of minute white elongate 
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scales adhering to the dark-green needle-like leaves ; these scales are 
sometimes crowded together, but usually they are disposed in a row. 
No. 51. The scale appears externally to be composed of three 

different oval scales, with their rounded ends over- 
lapping each other. The first scale is very small, and 
brown in color; the second is about three times the 
size of the first, and of a lighter color, while the third 
and last scale is quite large and white. It is 0.10 in 
length, and the female lays from 28 to 32 oval eggs 
with rounded ends in the case. These eggs are pink- 
ish in color and crowded together under the scale. 
When the female has laid all her eggs, she dies and 
dries up at the smaller end of the case. We have seen 
the lady*birds {Coodnellaj in Cole(^tera) in March and 
Aphl busily employed in making holes in the causes in order to get at the 
©Srgs, which they eagerly devour, besides which, when the trees are agi- 
tated by the wind, almost all the unhatched eggs are shaken out of tibie 
opening made by the lady-bird and fall on the ground, where they perish. 
Some persons have supposed this insect to be the adult state of the Coccus 
pinicortiSy another insect which appears as a downy patch on the bark of 
the same tree. The figure is magnified. 
Lecanium hesperidum is another scaJe-insect, found upon the orange 
No. 52. and lemon trees in Florida, but not in as great numb^ 
as the mussel-shell scale-insect first mentioned. It is also 
not crowded so closely together^ but is scattered more 
sparsely over the leaves. It is shaped like an oval oys- 
ter-shell, with a bropid flat margin all around the convex 
part. Anteriorly, it has an indentation on each side, two 
similar indentations marking the thorax, and one deep 
notch the posterior portion of the scale. These indenta- 
tions cross the flattened margin of the scale, and reach 
the convex and darker part. The very young insects are 
soft-bodied and yellowish, with six legs and two antenme. 
The posterior part is notched, and terminates with two 
hairs or bristles, which soon disappear. Should this insect increase so 
as to be injurious, the same remedies can be used as for the other spe- 
cies. The adult scale is about 0.06 to 0.08 in length ; color brownish. 
The figures are magnified. 
Lecanium acericorticia^ (Fitch, 1859, p. 776.) Maple-bark scale-insect. 
No. 53. This insect was found on a silver-maple in the SmiUi- 

sonian grounds in Washington; and is also found on 
Wi i C i^^iSPi^ other maples in the neighborhood. It is very conspic- 
uous from its great size and the snow-white cottony 
appearance on the twigs and branches. The scale, 
when mature, is of a brown color and partially covers a mass of snow- 
white cottony down, which protects the eggs and young bark-lice which 
are under it. The young insects wander away from the parent scale, 
and afterward fix themselves to the bark. The males are probably two- 
winged, somewhat Tesemhling the Lecanium juglandifexy as described by 
Dr. Fitch. Lecanium a^iericolaj on maple, and Lecanium maclurwy on 
the osage-orange, are probably only varieties of the same insect These 
insects, however, do very little injury, as they are not very abundant. 

Coccus pinicortidSj or the pine-blight, is sometimes very abundant in 
the pine woods of Maryland. They frequent the smooth bark around and 
especially below the axils where the limbs are given out from the main 
trunk. The injury appears like patches of white flocculent down, which 
covers minute bark-lice, of a broad , oval, nearly hemispherical, form, about 
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0.01 in length, soft-bodied, blackish in color, and coated over with a mealy 
powder. This insect was ODce erroneously sup- No. 54. 

posed to be the preparatory state of the Aspi- 
diotus pinifolicB before mentioned. 
Aleurodes (?) is a minute tour-winged insect, 
No. 55. one-sixteenth of an inch 

inlength,of aduU white 

color, and is sometimes 

found on the apple and 

crab. Aleurodes vapo- 

rariumj mentioned Dy 

Dr. Packard in the Mas- 
sachusetts agricultural report for 1870, is 0.04 in 
length, yellowish- white in color, with snow-white win gs. It infests green- 
houses, and was found also out of doors on tomato-leaves, and is not 
uncommon at the Agricultural College of Massachusetts on strawberry- 
plants. The figure is taken from Westwood. A species of Aleurodes 
has been taken on Gornus. 

Dor^e8ia{t) cataphracta^ a European species figured in Westwood. 
The males only are provided with wings. The antennse are No- 56. 
long, and nine-jointed, and the abdomen is ovoid, ending in 
a bushy mass of threads. The female is covered with elon- 
gated fakes of a waxy secretion, which, in some species are 
nearly an inch long. The male insect is terminated by a 
thick pencil of delicate white setse. Dr. Fitch mentions a 
sx>6cies, Borthesia celastriy which is found on the celastms* 
The PediculidWy or lice, are said by Professor V/errill to be low, degraded 
Hemipteray destitute of wings, &c. Dr. Packard places them likewise 
in the Hemiptera. Leunis places them after Coccus in the Romoptera^ and 
therefore we have placed them provisionally at the end of the Eomoptera 
until a better place is found for them. They are blood- suckers, and live 
on mankind and animals, and on mankind certain species attack only 
certain parts of the body. The figure is magnified. 

Fediculus {humanus) oapitiSy or the human head-louse, is always found 
on the head among the hair. The males are smaller than No. 57. 
the females ; the latter lay about 50 eggs, which adhere to 
the hair. These insects, ^ter 14 days, are said to be able to 
propagate their species. They do not attack the smooth and 
hairless parts of the body, but generally confine themselves 
to the human head. Another species; Pedicuhts vestamentij 
the clothes or body louse, confines itself to the smoother, 
hairless parts of the body, and hide themselves in dirty gar- 
ments. They deposit their eggs near the body, in the clothes 
and in the creases of the linen. There is a third species of 
louse, Fediculus puhis^ the crab-louse, or gray-back, which is a much 
broader square form than the other two species, that has No. 58. 
been a great scourge to soldiers in tithe of war. This in- 
sect has been named the crab-louse from its broad crab- 
like appearance. It is of a grayish color : the head is small, 
and appears to be united with the broad body without any 
thorax ; it inhabits the hairy part of the body, under the 
arms or shoulders, in the beard, &c., but appears to avoid 
the head. These insects pierce deeply into the skin of 
mankind, and produce an intolerable itching. Mercurial 
ointment was formerly used to eradicate these pests, but 
if not rubbed ofi^ or even washed off, as soon as it has 
effected its Durpose, or, if the patient is exposed to the cold and wot, or, 
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the ointment remains on the skin too long, the mercnry is apt to be ab- 
sorbed into the system, and will, in many casea, produoe salivation. 
No. 59. The essential oil of bergamot, or any other essential 

oil, rubbed into the skio, is said to be an effectual 
remedy, and not to have any injurious effect what- 
ever, elceptintt a little smarting when first applied. 
The seeds of a larkspur, Delphinium^ sometimes called 
<^ slave's^aore," are said to be an effectual remedy for 
head-lice ; but cleanliness is the most effectual pre- 
ventive, and all the clothes should be scalded before 
putting on again^ as most of these lice frequently 
hide themselves in the folds of the linen, and are 
thus carried from one person to another* These figures are magnified. 




REPORT OF THE CHEMIST. 

Sir : The unfinished investigations mentioned in my last report have 
been completed, and have afforded results of great value, but the ana« 
lytical work relating to new investigations has been materially inter^ 
fered with by the preparation and care of the collection in the late 
International Exhibition in Philadelphia, and I have, therefore, but 
little to report. 

The investigations that have been completed are as follows: 

1« On the extent, composition, and value of certain deposits of bat 
guano in the Southern States. 

2. On the proportion of tannic acid in American tanning materials. 

3» On the composition of wines from some new varieties of American 
grapes. 

4. On the presence and amount of oxalio acid in Mesembrffanthemum 
crijstallinum, and composition of the ash of the same* 

5. On the composition of the ash of iSueda cal\fomiGa» 
G. Analysis of a green sand marl from Maryland. 

The collection prepared for the International Exhibition by the divis« 
ion under my charge consisted of specimens of soils, marls, and fertil- 
izers, and of those agricultural and horticultural products the value of 
which depends upon their chemical composition, and the utilization of 
which involves chemical processes. It contained not only raw mate- 
rials^ but also specimens f^om the different stages of the processes of man- 
ufacture involved in their utilization, and were so arranged as to illos- 
trate as far as they would the processes in question. The classification 
of the collection was mentioned in my general report to you, and it is 
therefore unnecessary to detail it here. The list of the materials will 
be published in a special catalogue, but I deem it of considerable inter- 
est and value to incorporate here Vb sketch of the American methods of 
manufacture of cheese, with analyses of the materials and products ex- 
hibited, prepared by Prof. G. 0. Oaldwell, of Cornell University, Ithaca, 
New York. 

The collection for the illastration of the manufiictare of the products of the dairy 
prepared and analyzed at the laboratory of tucrloultural chemistty in Cornell University 
at the i-equest of the Department of AgricnHnre, and placed in its exhibit at the Cen 
tennialj consists of samples obtained directly from dealers in dairy supplies, or from 
factories or private manufacturers of butter or cheese. 

It begins naturally with salt, rennet, and annotto — the first being universally used 
in the manofactare of both butter and oheese* tho second always in the maaiiafactun^ 
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of oheese, and tho last-xnentioned sobBUnoe being rery commonly used in coloring 
both batter and cbeeae» 

In rej^rd to the samples of salt) foar of ttbicb are of English manufactaro and one 
of American, the chemical analysis serves the useful purpose of showing that the dif- 
furenco between them is very slight, and in practice would appear to amount to noth- 
ing at all ; and it also shows that the best American is fully equal to the best English 
product. 



SynMUse sail ; 

iDeailDroihets. 



Paro salt 
cala from 
the chlor- 
ine. 



•7.74 
»7.71 
97.65 
97.99 
97.77 



Lime. 



0.4 

0.59 

0.55 

0.47 

0.59 



Salpbario 
doid. 



0.09 

ao 

0.74 
0.74 

a9i 



Of the annotto, the seed itself, ftom which the coloring matter is obtained, is shown ; 
this is nsed by some dairymen directly for the preparation of their coloring matter; 
then comes the so-called basket annotto, the nsnal lorm in which the coloring matter, 
extracted {torn the seeds by water, comee to market ; there are exhibited also two 
preparations of annotto made in this conntry, the annottoine and the golden extract 
of annotto, both of which are quite free from any injnrions ingredient; their tiseis 
preferred by many to that of the crude article. As there is no satisfactory method of 
determining the proportion of coloring matter in this substance, the results of the 
chemical analysis of its yarions forms in use among dairymen have little practical 
yalne; they do show, however, a very great difference between the three grades of 
basket^annotto, for that which is richest in organic matter is probably richest in 
coloring matter. 





Water. 


Anil. 


Orguiio 
nmtter. 




CVcl .. ..; **.. 1. 


39L64 

92.90 

44.18 

9.13 


10.78 

28.83 

a 34 

4.66 


50.58 
48.91 


Basket azmotto . 


. Naa ! '.',....'.'. 




iTaa 


47.48 


AaAott^Hri^ 




80.91 







Of rennet, tiVo samples are shown, the domestio and the foreign* There being no 
known means of estimating with any aocntaov the proportion of the coagulating 
principle of the rennet, no analysis was mad^ of these samples. 

While in Eui'ope there is a great nnmber of methods of making cheese, with as great 
variety in the character of the prodncts, onr American dairymen confine themselres to 
a few methods ; in fact, three difibrent types will represent the main bulk of the man- 
nfactnre at the Cheese-factories of this eonntry. 

Concerning the most common tnode of manufacture, that which yields Iho so-called 
whole-milk cheese, made from the whole of the xhilk, without aoy skimming, the main 
details of the process are familiar to all who are interested in the Bnl)jcct. Therefore 
we simply give below the results of the chemical analysis of several samples obtained 
from different parts of the country, and represented in the collection : 





Water. 


A«.h. 


I^lt. 


CaMlne, 

an gar, 

Ac. 


riro.i 


31.41 
35.68 
35.24 
33.73 
34.18 
3?. 5 
80.11 
35.49 


3.53 
3.f)0 
3.23 
4.05 
3. 02 
3.73 
2.71 
3.34 


37.89 
35. 15 
35.68 
:i5. 57 
33. 0-2 
31.19 
41.03 
31.05 


27.18 


|4J„ Q . 


25. 57 


XewYork factoty-checfte ■jSas" i 


25.85 


[no.4!..' I * 


20. C5 




28.88 


Maaoachaaettflfaotory^hecee.. Jg^i 


20.56 


IfftitiA fflAtnrv.aliAAiiA. .TAniAv milk 


28.15 


WieoDnnin factopv-ohcpae 


26. 12 







Of the second mctho<l of manufacture, that by which the ordinary skim-ohcese is 
prodnced, the usual proportion of cream being taken from the milk for the manufact- 
ure of bntter, two varieties are presented. By the one method, and that which is in 
most common practice, the skimmed milk alone is used for manufactaro into cheese; 
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by the other method, which has been bat recently introdaoed, the bnttermilk is added 
to tiie skim-milk ; the fresh milk is heated to 130^ Fahr., cooled to 65°, allowed to 
stand from twenty-foar to forty-eight honrs for the cream to rise, and the cream is 
chnmed sweet. The results of the analysis of the two kinds of cheese are given be- 
low: 





Water. 


Anh. 


Fat 


Coseine, 




42.38 
44.48 


3.63 
4.50 


20.55 
15.22 


33.44 


KriAl^Ad milk And bnttfirmilk chaeae 


45.80 







While these analvses indicate a larger proportion of fat in the ordinary skim-cheese, 
there was nevertheless a marked difference in quality in favor of the other; the latter 
was softer and more salvy, and probably more digestible. It may be said, farther, that 
the proportion of fat in skim-cheeses is not so constant as in whole-milk cheese. Another 
sample of scalded skim-milk and bnttermilk cheese analyzed in this laboratory was 
fonnd to contain 20 per cent, of fat. 

The third important method of cheese making has also been bnt recently introdnoed, 
and the practice of it is as yet confined to a few factories. As in the manufactnre of 
skim-cheese, the batter fa^t is mostly removed from the milk by skimming; bnt while 
the milk is coagalating after the addition of the rennet, as mnch of a clean animal fat, 
mannfaotored from the beefs canl, is most intimately mixed with the forming card as 
it will take ap ; the excess of oil floats on the earface after the coagnlation is completed, 
and is skimmed off; a cheese is thus obtained which, as the anlaysia below shows, is 
sometimes richer in fat than the ordinary skim-cheese : 





Water. 


Ash. 


Fat 


c^ 


OlflamanmiiiA-olMMMio.. r-, ,-...,.,t .--. -.-- 


40.56 


3.98 


20.43 


96.97 







For some nnesplained reason the cnrd will not always take np the same amount of 
fat, so that its proportion in the cheese is variable ; in the case of other analyses of the 
same kind of cheese made in this laboratory, the proportion of fat has ranged from 16 
to 25.9 per cent. 

This fat that is added to the curd is sometimes called oleomargarine, and the cheese 
is hence conveniently distinguished from other kinds by the name given to it above ; 
in respect to quality, it is mnch superior to the ordinary skim-cheese, although, as in 
the case of the comparison between the two varieties of skim-cheese already mentioned, 
the better cheese is not always foand to contain the larger proportion of £tt. 

We have fonnd but one veritaUo imitation of the styles of cheese so common on the con* 
tinent of Europe. Lim burger cheese is made in^ one place in the State of New York, 
somewhat in the same manner as it is made in Europe. The analysis shows that it 
contains a large proportion of watei^-4o.67 per cent. ; and somewhat less than the nsual 
proportion of fat that is found in whole-milk cheese, or about :>0 per cent. 

The collection farther embraces all the several materisJs used and by-prodacts 
formed in the three most important methods of cheese making ; the fresh milk, cnrd, 
whey, and ripe cheese in the whole-milk cheese manufacture. In addition to these, 
the skim-milk, cream, and buttermilk in the case of the skim-cheeso manufacture. The 
analysis of these substances being not fully completed at this time of writing, they 
will be communicated hereafter. 

In the manufacture of whole -milk cheese, a considerable portion of the fat remains 
in the whey. In a f\)w cases this fat is collected and made into whoy-botter, that 
brings a fair price in the market ; and the removal of this fat does not, it is asserted, 
lessen the feeding-value of the whey. A sample and an analysis of this butter are 
presented ; but it a chemical analysis is no true test of the quality of a sample of cheese, 
still less is it so in the case of butter. Two samples of factory-butter and one of butter 
made from the milk of Jersey cows are also contained in the collection, of which the 
last mentioned was by far superior to the others in quality ; but no such difference is 
indicated in the results of the analysis given below : 



Water. 



Jersey bntter 11. 29 

C 12. oG 

Faotory-Dutter.< 

( S.^2 

Whey-butter i ».T7 



Ash. 


Fat 


Cftnetoc, 
to. 


3.90 


84.76 
83.41 


0.75 
1.25 



3.43 
1.67 



87.75 
8a 56 
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A sample of Bordon'a condonsed milk illnstrates that important branch of dairy econ- 
omy. The analysis reveals the lar^e proportion of cano-Bugar that is added to the milk 
in order to get a product that will keep well. 

ComjyosiUon of Boricn^t condensed mt7fc. 

Water 23.6 

Ash 1.87 

Fat 11.19 

Caseiney (by difference) 14.71 

Milk^ngar 12.43 

Cane-sngar 1 36.20 

Finally, we have to mention, as a by-prodnct of some nse, whey-oil, which is pre- 
pared from the whey, and is used for oiling the cheese in the curing-room. It melts at 
a lower temperature than butter made from the same material, and is destitute of the 
texture and flayor of good butter. 

As stated above, thoa^h the original investigations made by the divis- 
ion have not been very nameroas, the results obtained are of great value 
on account ot the probability of their bringing about an introduction of 
new industries and the improvement of old ones, more especially in the 
Southern a^d Western States, where such an effect will prove most ben- 
eficial. 

Those of the greatest value in this particular that I have to report are 
those of the analysis of— 

BAT-GU4NOS POUND IN OAVES IN THE SOUfHEKN STATES. 

I had the honor in a previous report to submit the results of an 
analysis of a sample of bat excrement taken from a deposit near Hunts- 
ville, Ala., and the interest manifested in them, and the reports of other 
deposits received from time to time, seemed to render it advisable to 
issue a circular-letter to the regular correspondents of the Department 
in the South, asking for information concerning the existence of such 
deposits, with complete descriptions of their location and extent. To 
these letters we have received replies of a very favorable character, 
many of them being accompanied by samples of the deposits described, 
developing the fact that the deposits were not confined to any particular 
section of the South, but that they exist in many of the States from 
Virginia'to Texas, several of them being of considerable extent. It was 
believed by many persons before the war, and by oflacers of the Confed- 
erate government during the war, that they would prove to be a valu- 
able source of niter, -and were worked for the extraction of this com- 
pound. Some of the attempts in this direction proved successful, but 
very many of them failed runiously, as might have been expected from 
the low percentage of nitric acid in some of the samples and its com- 
plete absence in others, and, at the close of the war, all enterprise in this 
direction was abandoned. They will, however, be a profitable source 
of fertilizing material, since their mechanic£d condition is favorable to 
their ready removal and application to the soil. Most of them contain 
fair percentages of organic nitrogen, while some of them contain both 
a<itual ammonia and nitrates. Micros<!opical examination of the mate- 
rial shows it to consist of the remains of the hard parts of insects in a 
finely comminuted condition, which are the source of its nitrogenous 
constituents. Many of these remains are in such a fair state bf preser- 
vation that the species of insects to whicR they b^lqpg may be deter- 
mined. 

Before proceeding to further descriptions of the samples received by 

4A 
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the Department and a statement of their analysis, I will detail some of 
the information concerning the deposits, as furnished by onr corre- 
spondents. 

Mr. J. Layne, McDowell, Highland County, Virginia, reports caves 
containing deposits on the lands of the following gentlemen : John T. 
Armstrong, 2 ; Samuel Armstrong, 2 j Jonathan Lirons, 1 ; H. C. Jones's 
property, on Cave Mountain, 2 or more; on property of James Woods, 
on Jackson's River, 1. Mr. Layne states that from all of these caves 
large amounts of saltpeter were made during the war, and vast quanti- 
ties of fertilizing material could be obtained from them at any time. 

Mr. li. E. Talbot, Georgetown, Williamson County, Texas, sent 
samples of deposit, with the following statement : ^' I inclose a sample 
of bat-excrement from the cave of William K. Foster, two and a half 
miles from Georgetown. The amount of the deposit is large, supposed 
to be hundreds of tons. Many apartments of the cave are filled to the 
mouth, making it impossible to tell how extensive the cave is, or the 
amount of excrement in it. For a space of about 100 yards long by 
20 yards wide, near the mouth, it is from 6 to 10 feet deep.'' 

Mr. S. B. Thornton, Tuscnmbia, Ala., reports "a deposit in a cave 
three miles west of that place, worked by a gentleman, who considers the 
deposit worth $20,000. The cave is 80 or 90 feet deep. Material from 
it has been tried upon corn with very favorable results." 

Mr. Hugh J. Brady, Spencer, Tenn., sent a sample taken from an 
extensive deposit found in a cave, one division of which '< measures one 
mile in length and 50 feet in width. This is the main room. The cave 
has been surveyed for a distance of three miles. A New York company 
manufactured saltpeter from the deposit for a number of years, but 
finally failed." The deposit is believed to be of great value. 

Mr. H. Weir, San Antonio, Tex., writes : 

I 860 1 you by express, October 26, one can of bat-guano, containlDg about ten 
pounds, taken £:om my cave, about twenty miles northeast of this city. There is a 
large deposit in this cave, say fifteen or twenty thousand tons, and yearl-v increasing. 
I SDOuld be pleased to get! your analysis of 'this sample, and will cheerfully give you 
any further information you may desire with regard to this cave, or others in this 
section. 

Mr. William H. Bayne, postmaster at Batesville, Ark., reports one 
cave in his vicinity which contains a large deposit of bat-excrement, 
and is at present the resort of immense numbers of bats. 

Mr. P. A. Kendrick, Brierfield, Bibb Oounty, Alabama, reported a 
cave on Six Mile Greek, in Bibb County, and, iu response to a request 
for a sample of the deposit, sent it, with the following communication : 

In reply to your favor of September 9, 1 would say I have visited the cave in ques* 
tion, and forward by to-day's mail samples of excrement of bats and dirt from the 
floor of the cave. This material was used by the Confederate government during the 
war for manufacture of saltpeter. Both the dirt and the excrement are found in large 
quantities. 

The entrance to the cave is 10^ feet high and 20 feet wide. Thirty feet from the en- 
trance the interior is about 15 feet high, and here commences a series of rooms contain- 
ing the dirt and manure. A tram-road, used by the Confederate government, runs a 
quarter of a mile into the cave, but beyond this it has never been explored. Its extent 
is, tberofore, unknown. It is in a limestone formation, and situate seven miles from 
the Selma, Rome a^d Dalton Bailroad, and half a mile from Six Mile Creek. 

Mr. J. A. V. Pae writes from Bandera, Texas : 

In reply to circular of May 27, 1875, 1 have the honor to state that there is a bat-cave 
situated on West Verde Creek, about 8 miles southwest from Bandera, on a survey be- 
longing to Joseph Ne^. During the war large quantities of saltpeter were manufact- 
ured from it for a time, when it was fired accidentally or designedly. It is now a 
mass of ashes, from 3 to 5 feet in depth, as far as it has been explored — ^a distance of 
about 400 yards. The width of the cave is from 7 to 30 feet. The deposit has never 
been used for agricultural purposes. 
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Subsequent to the time of writing the above, Mr. Pue forwarded, by 
request, to the Department a sample of bat-excrement of fair quality, 
as is evident from the statement of analysis given below. 

Besides the sources already mentioned, we have received specimens 
from Mr. L. A. Downs, Cave City, Ky., and from Benton County, Arkan- 
sas. We have made analyses of eight of the specimens* received, and 
their composition is detailed in the follo;p7iug table : 



■ 


I. 


n. 


in. 


IV. 


V. 


VI. 


VIL 


VIIL 


Sand. ciax. insoluble silicate 


1.068 
36.300 
46.77 
0.356 
0.541 
3.000 
6.428 
a666 


83.39 
3.59 

""aM' 

1 3.03 

8.93 

0.38 

0.61 

Traoe. 


0.46 

9.17 

83.18 

0.17 

C 1.53 

{ 0.67 

1.86 

0.38 

1.16 

0.38 

Trace. 

0.67 

Not dot 


3.153 
30.710 
58.439 

"am 

3.866 

'■i.'47i 

0.435 


1.885 
44.330 
47.73 
0.463 
1.833 
0.581 
0.710 
Trace. 
3.161 
0.803 
0.358 
0.590 
0.313 


0.447 

0.425 

93:745 


62.660 
14.020 
6.144 




Moisture 


9.13 


ftafmnift v-nlatile matter ..... .^ 




AlnmlDa and sesqaioxide of iron 

,«^ . . ,j ( fiolnblo 


, 


1.691 
0.909 


*"o.*7ii* 


|6.09 


Phosphonoadd.. i gJSJ'^Ji;;;;-;;-;; 


Lime 


Macnesia 








Sulphario acid 









Chlorine 










Kitrioaoid 








1.60 


?ota8Ba 


1.500 
0.750 


Trace. 

Trace. 

0.41 


0.763 
0.160 


0.0707 
0.153 


0.4V 


Soda 




Soluble alliea 




Organic nitro?on 


5.336 


7.96 


a556 

0.675 
0.133 
6.511 


6.000 

7.38 
8.013 


10. 091 

12.253 
0.473 


0.199 
3.3416 


0.18 


Ammonia (N H,) corrospondicg to 
orsanio nitrostsn 


11.15 


Actual ammoni a.... 


0.528 
1.531 




1.84 


1.18 


UadetBrminod 













The Boman numerals at the top of the tables represent different 
samples, as follows : 

I. Sample from Brierfield, Ala. Part of the deposit from which it was 
taken was burned during the war, but this sample represents that por- 
tion which remains uninjured. 

IL Sample from same deposit representing the remains of the burned 
portion. It has the appearance of ^ry, sandy soil. 

UI. Sample from Bandera, Tex. 

IV. Sample from San Antonio, Tex. 

Y. Sample from Benton County, Arkansas. 

VL Sample from Georgetown, Williamson County, Tex. 

VII. Sample from Cave City, Ky. 

VIII. Sample from J. A. V. Pue, Bandera, Tex. 

These are all very similar in appearance, wilh the exception of those 
containing the high proportion of insoluble mineral matter, which are 
very much like soil. Those containing high proportions of organic mat- 
ter vary in color from light brown to dark brown, according to the per- 
centage of moisture they contain. As stated before, their physical con- 
dition, when air-dried, is excellent, both for handling and for application 
to the soil, and the analyses given above represent very fairly the aver- 
age composition of the material, which may be valued at from 815 to $80 
per ton, reckoning upon the basis for determination of the value for fer- 
tilizers adopted by Dr. Gh. A. Goessmann, inspector of fertilizers for 
the State of Massachusetts, in his report for 1876. These values com- 
pare favorably with those of the fish-products largely toanufactured in 
New England, and even with Peruvian guano, analyses of bpth of which 
may be fbund in the report just alluded to. 

Deposits similar to these have also been discovered in Europe, but they 
are by no means as valuable as those of this country. Thus, accord- 
ing to analyses by Schwarz,* the composition of a deposit near Baab, 

• DiDg. Polyt. Jour., ccxviii, 215. 
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in Hungary, is variable, two samples analyzed contaiuiDg respectively 
0.98, 0.84, and 0.70 per cent, nitrogen, and 11.03 and 10.56 per cent, 
phospboric acid. A sample from an Italian deposit, analyzed by F. 
Sestini,* contained 20.799 percent, volatile matter, (principally organic,) 
2.021 per cent, nitrogen, and 1.17 per cent, phosphoric acid. With these 
facts before ns we may readily recognize the importance of the develop- 
ment of these deposits in the South, where fertilizing materials are so 
much needed and are so costly, and especially is this true when they 
may be obtained from this source for th^ mer^ cost of removal. 

AMERICAN TANNING MATERIALS. 

Under this head, I propose to submit the results of the analyses of the 
vegetable substances containing sufficient of tannic acid to make them 
of value for tanning that were collected and prepared for exhibition in 
the late International: Exhibition in Philadelphia. The list may not 
comprise all the indigenous products that are of value in this respeet, 
but some of them, at least, have not yet received extended application. 

The methods laid down for estimation are numerous, but nearly all of 
them are liable so many objections as to render their results extremely 
unsatisfactory^ and, in fact, this condition is destined to continue until 
we have more definite knowledge of the constitution of the varieties of 
tannic acid found in different plants. In previous estimations we have 
proceeded by extraction with ether, exhausting the residue obtained from 
the etheral extract by distillation with water, and determining the 
amount of tannic acid in the aqueous extract by titrating with a stand- 
ard solution of potassic permanganate after the addition of a known quan- 
tity of potassic sulphindylate. In the estimations in which the present 
results were obtained this method was abandoned, on account of the 
difficulty of complete extraction of the tannic acid by means of the ether, 
too much time being required, and we adopted the method lately de- 
scribed by F. Jean, in the Bulletin de la Soci6t6 Ohimique de Paris. 
XXV, 611, which depends upon the absorption of iodine by tannic acid 
in presence of an alkaline carbonate. It consists in titration of the 
solution containing tannic acid with a standard solution of iodine in 
potassium iodide, the end of the reaction being determined by placing 
a drop of the solution under titration on a white paper covered with 
starch. While this method is open to some objections, one of which is 
the troublesome character of the end reaction, we consider it on many 
accounts the most satisfactory that has yet been devised. By this method 
the proportion of tannic acid found in the various sampU^s respectively 
is as follows : 

Percent. 

Ground snmac, (mixod,) from Winchester, Va 24.18 

Samoo, (Bku8 coiinuSf) HallBboroagb, Va 24. OS 

SnmaCy (Mhu8 glabra^) Oeoigetown, D. C 26.1 

LeaveB of sweet fern, (C(mptonia agplenifolia,) from near Boston, Mass 0,4.2 

Leaves of Polygonum amphilnumf from Nebraska 11, q 

Ephedra antiayphHAiioa, from the table-lands of Arizona and Utah il'. <> 

Bark of sweet-gum , (Liquidamhar atgraciflua, ) from District of Columbia s,{iQ 

Bark of red oak, {Quercus ruhray) from Canton, HI 5,55 

Bark of white oak, (QuerciM aZ6a,) from Canton, 111 7J85 

Crushed quercitron bark, ( Querous nigroj) from Winchester, Va (jI 47 

Bark of Quercm eoccinea, from Canton, 111.... 7.7s 

Bark of Quercuamaa-ocarpa, from Csknton, 111 ^ ' 7\\^ 

Bark of hemlock, (Abies canadcnaia,) Van Ettenvillo, N. Y [[[ 9*. 5 

*Landw. Versuchs-Stationen, xix, 10. 
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The percentage of tannic acid found in the leaves of Polygonum am^ . 
phibmm is very much below that found by Pr^. Samuel Aughey, of the 
University of Nebraska. The sample we examined had been collected 
over a year, and was the best we could obtain. We hope, however, to 
be able to secure some fresh specimens in order to make new estima- 
tions, since it is possible that on the account stated our results may be 
low. 

AMERICAN WINES. 

Our collection for the International Exhibition contained a series of 
specimens of American wines manufactured and contributed by Messrs. 
Bush & Son, and Meissner, of Bushberg, Mo., and since the series con- 
tained specimens made from all the varieties of grapes usually employed 
in this country tor the purpose, and many made frpm varieties new to 
wine manufacture, the results of their analyses are considered of some 
interest and value. Besides this, the wines being made by the same 
parties are more likely to be subject to similar conditions in the process 
of manufacture, and a comparison between them with reference to. the 
value of the grape becomes consequently more reliable. 

The names of the new varieties are printed in italics in the table. 



Name of brands 



Tear of 
vintage. 



CompoBition of jrlno. 



Speoiflo 
gravity, 



Alcohol, by 
Y<^nme. 



Alcohol, by 
weight 



Add,* per 
cent. 



Solids, per 
cent. 



1. 

2. 

3. 

4. 

& 

6. 

7. 

& 

9. 
10. 
11. 
VI. 
IX 
14. 
15. 
16. 
17. 
18. 
19. 
SO. 
SI. 



American sherry 

Norton's Virginia seedling 

Sermatm 

Alvey 

TlBifiorlmaet 

Amerioan port 

Martha 

Mifltoari claret 

Herbemon t . ............... 

Catawba 

CaUwbo 

Catawba, sweet 

North Carolina seedling. . . 



1873 
1874 



a995 
a990 



CUnton.. 

Delaware 

Iree seedling 

Norton'a Virghiia. 

Concord 

Concord 

Concord, white;... 



Icf73 

1874 
1874 
1874 
1873 
1875 
1874 
1874 
1873 
1874 
1874 
1874 
W73 
1873 
1»75 
1874 



0.995 

1.03 

0.995 

0.9975 

a 995 

0.990 

0.995 

1.015 

aooo 

0.995 

0.990 

0.998 

0.990 

0.095 

0.995 

1.000 

0.9975 

0.995 



17.0 
IS. a 
13.9 
10.1 
12.4 
laL 
11.3 
11.8 
11.8 
13.0 
11.0 
14.4 
13.5 
IS. 8 
1L8 
13.4 
13.1 
11.3 
10.6 
9.4 

a7 

liL2 



14. S3 

9.85. 

11. S4 

&13 

10.01 

10.59 

9. 11 

9.51 

9.51 

9.69 

8.87 

11.65 

10.93 

10.33 

9.51 

10.83 

10.59 

9.03 

10.17 

7.56 

6.99 

9.85 



0.37 
0.66 
0.48 
0.78 
0.48 
0.48 
0.43 
0.73 
a 57 
0.37 



6.55 
S.31 



0.40 
0.48 
0.54 
0.43 
0.45 
0.40 
0.54 
0.47' 
0.60 
0.48 
0.47 



S.58 
1.73 
11.30 
1.7S 
S.37 
S.43 
1.66 
1.53 
7.86 
1.80 
3.15 
1.68 
3.70 
2.18 
S.S9 
S.46 
2.38 
2.36 
1.53 



* Calculated as dry tartaric. 
MESEMBBYANTHEMUM OBYSTALLINUM. 



This plant, which belongs to the natural order FicoidecB^ is fonnd grow- 
ing extensively in marshes on the tide water in the vicinity of San Diego, 
Gal., has in some sectiops been used for food, and in the Oanary Islands it 
has been burned for the ashes, which, it was believed, contained a high 
proportion of potash ; on this account they were transported to Spain and 
sold there to be employed in glass manufacture. As a material for food, 
it is always used in the young, green state, and necessarily so, since in 
our analysis of the plant a preliminary examination revealed the presence 
of a considerable quantity of oxidic acid in the full-grown plant submitted 
for examination. Thisi quantity was determined, and found to amount 
to about 13 per cent., reckoned aa HiQiQ^^ 2H^0t )for this purpose 



Digitized by.VjOOQlC 



54 REPORT OP THE COMMISSIONER OP AGRICULTURE. 

one estimation was made by treating an aqueous extract of the plant 
with calcic acetate, in presence of free acetic acid, dissolving the pre- 
cipitate thus obtained by means of hydrochloric acid, filtering the sepa- 
rated insoluble organic matter, reprecipitating the calcium oxalate in 
the filtrate by means of ammonic hydrate, and calculation of the per- 
centage of oxalic acid by the usual methods. 

In another estimation this method was preceded by the following : 
The air-dried plant was ground in a drug-mill, macerated for some time 
in water, the whole placed upon a dialyzer, and submitted to dialysis 
for three days. To the diffusate thus obtained calcic acetate was added, 
in presence of free acetic acid as before, and the further estimation 
made in the usual way. In the first case 13.05 per cent, oxalic acid 
(GaH204, 2H3O) was found, and in the second case 13.13 per cent. 

The estimation of potash and soda to determine the value of the plant 
as a source of potash gave the results embodied in the following table, 
which shows also the percentages of crude ash, oxalic acid, and phos- 
phoric acid estimated : 

Percent 
In total plant : 

Crndoash 36.79 

Potash 5.64 

Soda 10.1 

Crystallized oxalic acid, (CflHs04, 2H3O) 13.05 

In seed-cases : 

Crndeash , 39.62 

Potash 7.48 

Soda 16.50 

Phosphoric aoid 0.88 

The plant contains a very small amount of sulphuric acid and lime, 
but a large proportion of chlorine. The alkalies are therefore probably 
combined with oxalic and phosphoric acids and chlorine. Both the 
stems and the seeds have a strong saline taste and a peculiar odor, duo 
to an oil soluble in ether. 

STJ^DA OALIFOENICA. 

Specimens of this plant also have been submitted for analysis with a 
^iew to the determination of its value as a source of potash. It grows 
extensively in the salt marshes of California, and belongs to the natural 
order Chenipodiax^ce. Like many other plants of this order, it contains 
oxalic acid combined with potash and soda, and in the sample analyzed 
we have found 2.54 per cent, of this acid corresponding to the formula 
C2H2O4, 2H2O. 

That the plant has no superior value as a source of potash over that of 
many other plants will appear from the following results of our analysis 
of the ash : 

Per cent 
lu total plant : 

Crude ash , 14.43 

Sulphuric acW 0.20 

Osido of iron, &c 0.13 

Linio 0.28 

Magnesia 0.34 

lusol able silica 0.10 

Soluble silica 0.04 

Phosphoric acid 0.38 

Polatjh 2.05 

Soda .^ ' 6]58 

Chlorine 4.36 
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GREENSAND MARL. 

A sample of greeDsaud marl from the lands of George B. Westcott, 
near Caulks's Field, Kent County, Maryland, was submitted for analysis 
by Paymaster Frank C. Cosby, United States Navy, and was found upon 
analysis to contain — 

Per cent. 

Sand and silica 63.96 

Potassa 4.4 

Pboephoric acid 0.33 

showiug it to be very inferior in quality to similar material from the 
deposits in New Jersey, in which the potassa ranges from 3 to 10 per 
cent, and the phosphoric acid from to 6 per cent. 

In addition to the results of our own investigations, I consider it of 
value to introduce here a brief synopsis of the facts relating to agricult- 
ure and agricultural chemistry that have been developed during the 
past year by investigations made in Europe, as the work has been 
attended with results of the highest interest and importance in a prac- 
tical as well as a scientific point of view. 

The investigations into the questions of mineral nutrition of plants 
during the past year have mostly been with particular reference to 
culture of the beet ; but Boehm has made experiments tipon the influ- 
ence of lime salts upon vegetation in general, from the results of which 
it appears that these compounds are necessary concomitants of the pot- 
ash salts in the formation of starch-and allied products in the vegetable 
organism. The opinion has been general that the function of potash 
was directed especially to this end, but the experiments in question 
have shown that when not associated with lime, or its in absence, they 
may have an absolutely poisonous influence. Boehm is therefore of 
the opinion that lime salts are as essential to the formation of starch, 
and to the change of starch to sugar, &c., in building up the cell-walls 
which constitute the skeleton of the plant as it is in the animal economy 
in the metamorphosis of the cartilage of the bones. The notion thus 
advanced, that the function of potash in the promotion of the formation 
of sugar in plants is limited, has received confirmation in the results of 
the investigations of Joulie upon the relation of the elements of fertil- 
izers to the composition of beets, which show that the richness in sugar 
is favorably affected by phosphoric acid, but is not increased by the 
alkalies or nitrogen compounds. These latter elements, if applied in 
moderate quantities, may serve to augment the yield of beets ; but if 
they exist in the soil in excess of the amount required by the crop in nor- 
mal physiological development, they become injurious to the quality 
— ^the alkalies by increasing the saline constituents, and the nitro- 
genous compounds by increasing the size of the beet and reducing 
the saccharine constituents. Those results agree closely with those 
of Fremy and Deherain, who have found tbat the richness in sugar is 
not affected by different characters of the soil, such as argillaceous, sili- 
ceous, or calcareous; that calcic phosphate and potassic nitrate in sterile 
soils have a favorable effect on the quantity of the product and its 
richness in sugar, and that excess of nitrogenous manures is injuri- 
ous. With reference to the nitrogen compounds, Joulie finds that 
the nitogen of nitric acid is preferable in this connection to that of 
ammonia, which, in its turn, is more valuable than organic nitrogen. 
When used in the form of nitrate, the soda compound may replace with 
advantage the potash compound, and at the same time bring about a 
reduction of the total alkalies in the products. Stable manures should 
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be used with great care, and do not need any addition of mineral fer- 
tilizers. They should bo well rotted before application to the crop, or 
they should bo applied suflaciently in advance of planting to insure this 
condition. 

From calculations on the basis deduced from his experiments, the best 
formula for a fertilizer for beets on very poor soil would be : 

Ponndfl. 

Acid calcic phosphate 160 

Sodio nitrate, (Chili saltpeter) 940 

Gypsam, (land-plaster). 900 

This mixture should bo applied at the rate of 1,000 pounds per acre. 
The quantity may, however, be very materially reduced when applied 
to soils comparatively fertile, but lacking in constituents necessary for 
complete nutrition of the crop. 

With reference to mineral plant-poisons, a remarkable exception to 
the rule for the influence of aluminium salts hits been observed by 
Bergstrand in a locality near Westerbotten, in Sweden, where Bnbtu 
artictis was found in a flourishing condition upon a sandy soil contain- 
ing as high as 3 per cent of alum. The dry plants yield 4.68 per cent, 
of ash, containing 12.60 per cent, sulphuric acid and 5 per cent, alumina; 
but these figures are very much reduced when the percentage of alum 
in the soil is sufficiently low to admit of the growth of grass and grain. 
In such case the sulphurio acid of the ash amounts to only 5 per cent. 

Eug. Peligot has discovered a veritable plan^poison in the compounds 
of boracic acid. He has determined that the free acid and its com- 
pounds are distinctly poisonous to vegetaition, and, when present in the 
soil in moderate quantity, may cause the death of plants in a very short 
time. 

The contributions to our knowledge of organic and atmospheric nitro- 
gen in their relation to vegetable nutrition have been numerous, and 
most of them exceedingly valuable. With reference to the compound 
most favorable for plant-nutrition, Lehman has determined that it varies 
with the stage of development of the plant, ammonia being more favor- 
able in the early stages, and nitrates during the later, though some 
plants require nitric acid throughout the entire period of growth for 
normal development In the course of his experiments he found that 
lupines growing in sterile soils have the power of taking up nitrogen 
from cxternul sources to such an extent that he considers them the cheap- 
est possible source of nitrogen for such sterile soils. Their power in 
this particular has received a clear and remarkable explanation in the 
late discoveries of Berthelot, who, by a series of careful and ingenious 
experiments, has found that the proximate organic constituents of plants, 
under the influence of the electrical tension always existing between the 
soil and the atmosphere immediately above it, may combine with atmos- 
pheric nitrogen to form compounds which, on decomposition at 300^ to 
400^ C, in presence of soda-lime, are capable of forming ammonia. 
This explanation of the manner of the absorption and assimilation of 
atmospheric nitrogen has been the subject of careful and laborious re- 
search at the hands of the leaders of chemical science since the study 
of vegetable nutrition began, and has been supplemented by the results 
of the late investigations of Boussingault upon the influence of the 
soil upon the nitrification of nitrogenous organic matters employed as 
manures, in which he made an extended series of experiments with dif- 
ferent substances in admixture with sand, chalk, and garden-soil. As 
a result of these experiments, he found that the garden-soil determined 
a formation of the greatest amount of nitrogen and a x)roduction of the 
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highest amoant of nitric acid, bat the lowest amount of ammonia. Be- 
tween sand and chalk there seems to be little difference with regard to 
their inflnence npon the prodaction of nitric acid, bnt the chalk seems 
to have the strongest infiaence in the formation of ammonia. If ar- 
ranged in the order of their relative value, depending npon this latter 
influence, they would stand, first, chalk, then sand, and garden-soil last ; 
bat^ if arranged with reference to the total amount of nitrogen trans- 
formed, the order would be, garden-soil, chalk, sand. In case of a chalk- 
misture, the proportion transformed varies from 11 to 53 per cent, of 
the total organic nitrogen, while for the mixture with garden-soil these 
limits were 30 to 90 per cent. 

That this power of garden-soil in the transformation of nitrogenoas 
compounds is resident in the hnmous substances it contains is apparent 
from the results of Boussingault's experiments; bnt it is made n^ore evi- 
dent by the experiments of Simon in his investigation of the function 
of humus in the sbil, fh>m which he concludes that humio acid has the 
power to appropriate atmospheric nitrogen ; that the absorption of atmos- 
pherio nitrogen is attended with a liberation of carbonic acid, and that 
humic acid is insoluble in water free from nitrogen or atmospheric air. 

A curious and interesting fact may be noted in the results obtained 
by Boussingault. In the mixtures with sand and chidk, raw bone was 
the only material that yielded any appreciable quantity of nitric acid. 
The bones seem, therefore, to have a special tendency to the function of 
nitrification; a theory supported by the flEtct that M. Herv6 Magnou 
found by analysis large quantities of nitric acid in the drainage-waters 
of the ossuaries of the catacombs of Paris. 

With regard to ammonia, Houzeau has discovered a peculiar quality : 
that when a solution in water is allowed to stand for some time, it com- 
pletely disappears from the solution. It is well known tiiat it is always 
present in rain-water; but found in comparatively small quantities in 
spring and river water, a fact which has always been considered due to 
absorption by the soil; but M. Houzeau found that it disappeared from 
solutions under conditions leading to the conclusion that light has in 
some way an influence in bringing about this result. 

While the methods involved in the appropriation and assimilation of 
atmospheric nitrogen were being made, Gorup-Besanez and Will have 
developed some important facts in connection with the utilization of 
combined nitrogen in the interior of the plant Thus they have suc- 
ceeded in separating from the seeds of Cannabis sativa^ (hemp,) and 
Linum imtatisimumj (linseed,) and some kinds of malt, a ferment capa- 
ble of acting upon fibrin and albumin in a manner similar to pepsin. 
It is snow-white and pulverulent, and retains its activity for weeks when 
kept in well-closed vessels. It changes starch-paste into sugar within 
an honr, and acts rapidly upon fibrine-forming peptones. They also 
found the same ferment in the sap of different species of Nepenthes, and 
its action upon animal substances so decided that it has been declared 
to be a vegetable solution of pepsin. 

Passing from the absorption of nitrogen and the formation of nitrog- 
enous compodnds, we come to the formation of carbohydrates. Liebig 
and Bochleder believed that the organic acids (oxalic, tartaric, &c.) 
form the transition links between atmospheric carbonic acid and the 
carbohydrates in the economy of plant-growth, while Davy, Sachs, and 
others hold tiiat the transformation is direct, with no intermediate steps. 
Baeyer Efnbsequently advanced the iheory that when sunlight falls upon 
chlorophyll in plants well supplied with carbonic acid, the latter seems 
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to suffer the same dissociation as at higher temperatares, liberating 
oxygen and leaving carbonic oxide combined T^ith chlorophyll, and 
that in this combination it undergoes further reduction under the infiu 
ence of the cell-contents, thus entering into the formation of the carbohy 
drates. Stiitzer, of Gottingen, has tested these views by careful experi- 
ment under various conditions, and has obtained results which show 
that the views of Liebig and Bochleder are incorrect, and that oxalic 
acid can enter into the process of nutrition only after previous oxidation 
to carbonic acid ; that this being true for oxalic acid, it will also hold 
good for the other acids of the carbonyl group ; but tartaric acid and 
the compounds of the alcohol group may be changed directly into the 
formative material of the plant. The views of Liebig are also in oppo- 
sition to the results lately obtained by Mayer. 

Stiitzer's experiments with reference to Baeyer's views show that an 
assimilatioh of carbon cannot be effected after the manner indicated, 
and that we must for the present hold on to the old theory, viz., that of 
the direct change of carbonic acid to the carbohydrates in the plant con- 
taining chlorophyll under the influence of light. Whether alcohol may 
or may not have the function in the plant-nutrition suggested by SttLt- 
zer, it has at any rate been found in the unfermented juices by Outzeit, 
who has succeeded in separating from Heracleum giganteumy Pastiniea 
sativay and Antivriscus cerefolium small quantities of volatile fluid, which, 
upon examination, proved to consist of one-third methyl alcohol ana 
two-thirds ethyl alcohol. From examination of fruits in various stages 
of growth, he concludes that as the process of ripening advances, the 
ethyl alcohol changes to other compounds, while the methyl alcohol 
remains constant. This conclusion corresponds to a certain extent with 
that of Stiitzer, to the effect that the compounds of the methyl or me- 
thylen groups may change to final products in the plant; but since oxy- 
gen must first be taken up, these groups are subject to extensive meta- 
morphoses. The results obtained by Gntzeit, showing a variation in 
the amount of ethyl alcohol in fruit according to the degree of maturity, 
are confirmed by those of Lechartier and Bellamy, who have found that 
when deprived of free oxygen, fruits and leaves give off definite quan- 
tities of carbonic acid, due to formation of alcohol, according to the stage 
of ripening; the maximum being reached before complete maturity. 
With the exception of the horse-chestnut, which gave off 22 cubic cen- 
timeters per gram of substance, the limita for fruits and leaves are from 
to 13.5 cubic centimeters per gram. That this formation of alcohol in 
fruits, &c., is augmented by absence of oxygen is shown by the results 
obtained by Missanghi, who observed a formation of alcohol, acetic and 
formic acids in grapes preserved in an atmosphere of carbonic acid, and 
showing no indications of decomposition, the flavor of the grapes when 
taken out being similar to that of fruits preserved in spirit. De Luca's 
conclusions from his experiments are that saccharine matters of fruits 
may undergo a change to carbonic acid and alcohol without the presence 
of alcoholic or acetic ferment. He finds that this change is attended 
with evolution of nitrogen, and sometimes of hydrogen, and that leaves 
and flowers act similarly in atmospheres of carbonic acid, hydrogen, or 
air. Fremy's results lead to totsdly different conclusions. Ue placed 
cherries, which had been carefully washed, in hermetically-sealed tubes, 
under various conditions, and observed, after a time, a liberation of car- 
bonic acid, with formation of alcohol. On examination with the micro- 
scope, he found in their interior germs capable of exciting alcoholic fer- 
mentation in sugar-solutions, and he was therefore led to a belief in the 
spontaneous generation of this ferment. In this belief he is opposed by 
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Pasteur, and the views of the latter are supported by Struve, who, in 
the course of an investigation of the gases found in fruits, placed some 
grapes under water, free from air, under conditions favorable to exhaus- 
tion of air, and at the close of the experiment found tbat the water con- 
tained small quantities of alcohol and yeastcells, but on careful exam- 
ination of the grapes was unable to find any yeast-cells in their interior. 
The reliability of Fremy's conclusions are therefore questionable. 

As might be inferred from the presence of alcohol found in plants and 
fruits, the gas they contain generally consists of carbonic acid. Thus 
Struve has found that when grape-leaves are covered with ether, a lib- 
eration of gas takes place, varying in amount with the stage of their 
development, being most abundant in young leaves. Grapes similarly 
treated give off no gases^ but do so when covered with water and placed 
under a belljar from which the air is subsequently exhausted by means 
of the pump. The gas liberated was found in each case to consist en- 
tirely of carbonic acid. 

On analysis of the gas contained in tho pod of Cohitea arbcrescens^ 
(bladder-nut,) Bender found it to consist of 2.2 carbonic acid, 18.7 per 
cent, of oxygen, and 79.1 per cent, of nitrogen. These results correspond 
closely with those obtained by Saintpierre and Magnien, who find, how- 
ever, that these proportions vary, not only with the time of the season^ 
bat also with the time of the day in which the pods were collected. 
Bender considers that the gas is obtained entirely from external sources 
by transfusion through the walls of the pods ; but the results of the ex- 
periments of Saintpierre and Magnien seem to favor their view, that the 
carbonic acid is due to internal exhalation, and that it subsequently 
becomes mixed with atmospheric air by transfusion, in accordance with 
the law of diffusion of gas ; that the oxygen of the air thus taken in is 
absorbed by the green pods in the process of growth. A simultaneous 
liberation of carbonic acid taking place, the latter being often greater 
than the absorption of oxygen, and producing distension of the cell- 
walls of the pod. But it must not be inferred from the results just 
described that the gases liberated by plants always consist of carbonic 
acid ; for Joseph Boehm has observed that when branches of woody 
plants were placed in direct sunlight under water freed from air by boil- 
ing, a liberation of gases immediately began, and in a short time there 
was set free an amount greater in volume than that of the twigs under 
experiment. The last portions were almost pure oxygen. Though he 
considers this a physiological phenomenon, he does not, for the present, 
attempt to explain it ; but Ad. Mayer, \yho has also observed the phe- 
nomenon, considers it due to the formation of starch under the influence 
of light, by reduction of acids which have been formed by oxidation of 
starch in the absence of light. The results of other investigations, as 
will appear further on, suggest the idea that there may be in such case an 
oxidation of sugar, since it has been shown by different persons to exist 
in leaves in considerable quantity. Thus Deherain has detected its 
presence in the leaves of beets« and fipom the results of the investigations 
of Corenwinder it appears to be located principally in the ribs or veins, 
and that in these parts it amounts to 1.607 per cent. From further ex- 
periments he has found the percentage higher in roots having large, 
well-developed leaves than in those having smaller ones. Joseph 
Boussingault has also found sugar in the petals of certain flowers, and 
has estimated the amount present. He divides the sugar found into 
reducible sugar and invertible sugar. The first may consist of inverted 
sugar, glucose, levulose, or even inactive sugar, or, what is more prob- 
able, a mixture of them all, having the power to reduce cupric oxide. 
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The invertible sugar consists of saccharose. The limits of the amounts 
found in the various flowers examined were, for reducing sugar, from 1.27 
to 4.88 per cent, of the normal undried substance, and, for invertible 
sugar, from traces to 2.12 per cent. The average of the amounts found 
in the leaves collected at the same time as the flowers was 2.2 per cent. 
After being cut and exposed to the air, the proportion of sugar in the 
flowers was reduced, which, according to Boussingault, is due to oxida- 
tion, with formation of carbonic acid. This action takes place only in 
the green state, becomes feeble during desiccation, and is inappreciable 
in the dried product. While for this liberation of carbonic acid or of 
oxygen reasonable explanations may be found without great difficulty, 
it will not be as easy to explain the liberation of hydrogen gas by vege- 
tation, which the observations of PoUacci seem to indicate. Thus he 
found that CHdium Tuckeri found on grape-leaves is rapidly destroyed 
when exposed to the action of sulphureted hydrogen, apd he therefore 
believes that the destruction of this fungus by application of sulphur is 
due to this gas formed by the action of nascent hydrogen, probably lib- 
erated by the leaves and fruit in the process of growth. This action is 
indicated by the results obtained by washing the leaves which had been 
treated with pure sulphur with distilled water and testing the washings 
with lead acetate and silver nitrate. Similar experiments made upon 
other plants led him to the conclusion that all plants are capable of lib- 
erating hydrogen in a nascent condition. Missanghi, however, takes 
issue with Pollacci in his conclusions, but appears to have misunderstood 
them. He experimented with a view to the determination of emission 
of hydrogen in the growth of mildew, and by subjecting the atmosphere 
surrounding the fungus growing on bread to suitable tests, he was un- 
able to detect the slighest trace. While these results are of value with 
reference to mildew, they do not seem to conflict with those of Pollacci. 

But whatever may be the character and composition of the gases lib- 
erated by plants in respiration. Ad. Mayer finds that between this latter 
function and growth, as determined by experiments made upon small 
wheat-plants under various conditions, no fixed relation exists. Growth 
is variable, depending upon very many external conditions, while respi- 
ration, the quantity of oxygen, and the character of the plants biding 
similar, is remarkably constant. 

From the consideration of these questions we now pass to those of a more 
technical character, among the most important of which are the conclu- 
sions of Soxhlet and Tisserand with ret^rence to manufacture of butter. 
The former, in a discussion upon the condition of fat in milk, opposes 
the generally-accepted theory that it exists in globules surrounded by a 
membrane which it is necessary to break up in the process of churning, 
or by chemical means, for the production of butter, and believes that 
it exists in much the same condition as oil in an emulsion with albumin, 
citing authorities in support of his belief. He considers that in new 
milk the butter is present in oily drops, as it appears under the micro- 
scope } but his experiments show that if the milk is frozen at a tempera- 
ture of three or four degrees below 0^ C, they become solid and remain 
in this condition after the milk is thawed. It can then be separated by 
churning, it is said, in two minutes, a result usually requiring eleven 
minutes ; which is a point of great practical importance. The conclu- 
sions of Tisserand, who has made an extended series of experiments 
upon the influence of low temperatures, varying ttom (P to 36.0o 0., upon 
milk and the production of butter, are similar to those of Soxhlet; for he 
finds that it renders the separation of the cream more rapid, increases 
its voluQiQ and the yield of butter, and improves the quality of the 
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skimmed milk, batter, and cheese. These effects increase Trith a decline 
of temperature. He therefore considers the practice of warming dairies 
in winter objectionable, and that the temperature should be kept as low 
as possible. 

Another advance in technical chemistry relating to agriculture that 
has been recorded is in reference to the purification of sugar. On 
account of the iusolubility of ma^esia and its compounds in sacchai^ne 
liquors, M. M. G. Bernard and L. Ehrmann have made experiments with • 
reference to its suitability for industrial application to defecation of 
sugar-solutions. When employed for this purpose in the proportion of 
0.3 to 0.6 per cent, of the liquor to be operated upon, the defecation was 
oomplete and the liquid made clear. They made use of calcined mag- 
nesia, the hydrate, carbonate, and phosphate, but give preference to 
the calcined magnesia. As a result of their experiments, they obtained — 

1. A yield in white sugar of the first Qrysts^izatiou 6 to 7 per cent, 
higher than that generally obtained. 

2. A quality of sugar in no way inferior to the fine quqjities obtained 
by the regular methods of manufacture. 

They insist that the magnesia forms no combination with the sugar, 
and may therefore be used in excess with no necessity for treatment 
with carbonic acid and animal charcoal. It settles to the bottom of the 
vessel and remains behind on drawing off the liquid. 

This risumS of the work accomplished in foreign laboratories may 
not include all the discoveries made during the year within the domain 
of agricultural chemical science, but it embodies the results of the most 
important iavestigations that have been publishnd in the regular peri* 
odicals, and it may not be devoid of interest to the readers of this 
report 

In our own laboratory, investigatiops of an important character other 
than those the results of which are given in this report have been under 
way and are in the process of completion, and reports upon them must 
therefore be withheld for a future occasion. 
Very respectfully, 

WM. MCMUETEIB, 

Chemist 
Hon. Pred'k Watts, 

CommisBioner. 



REPORT OF THE SUPERINTENDENT OF GARDENS 

AND GROUNDS. 

Sm : I have the honpr to submit the following report : 
The improvement of the grounds and the enlargement of the collection 
of plants in the arboretum is prosecuted from time to time as fiar as the 
means available for these purposes will admit. 

The herbaceous ground, intended to contain specimens of all native 
plants not properly admissible in the ligneous collection, has been laid 
out and is now ready for planting. Special efforts will be required to 
complete this collection ; a large number can be raised from seeds, plants 
of many species can be procured from commercial sources, and some by 
exchanges with botanic gardens, but the chief reliance will be upon com- 
petent .collectors in various parts of the country. 
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The addition to the grounds of the space formerly occupied by the 
canal has been filled, drained, and graded to correspond with the gen- 
eral design. This extension will be fnlly occupied by additional genera 
to the groups of trees in that section, particularly the willow family, 
which is now very full, numbering over two hundred species and varie- 
ties. 

In impro\ang that portion of the gfourids formerly occupied by the 
canal, advantage was taken of the position to construct a small lake, 
mainly for the purpose of introducing a collection of native water- 
plants. 

The ornamental as well as the picturesque effects of this class of plants 
are mostly quite neglected in modem landscape-gardening. It is not 
uncommon to find artificial lakes in parks and pleasure-grounds wholly 
destitute of this class of vegetation, and although water-surface is sel- 
dom uninteresting in scenery, there is no reason why it should not possess 
all the attractions and sanitary effects which cau be imparted by the 
introduction of suitable flowering-plants. 

No flower in the garden border can excel, either in beauty of form or in 
delicacy of fragrance, the white water-lily, Nymphm odorata ; the large 
cup-shaped yellowish flowers, boldly projected out of the water on long 
foot-stalks, of the ITelumbium luteum ; and the less showy blossoms of 
the yellow pond-lily, HTuphar advena^ in connection with the massive 
spread of the large leaves, especially those of the UTelumbiumj which 
are frequently 18 inches in diameter, produce an effect equal to the 
best efforts of the most distinguished artist in that popular formation of 
w foliage" plants known as "carpet-bedding." 

In suldition to the water-lilies, various other interesting species of 
water-plants have been introdued, and are spreading rapidly in the 
lake. Several of the curiously-homed seeds of the Trapa natans were 
thrown in, and in due time the small triangular-shaped leaves made 
their appearance on the surface, neatly arranged in roseate form. Sev- 
eral plants of a tropical Limnocltaris spread rapidly during summer, and 
produced abundantly of its yellow flowers. The duck-weed, Lemnaj 
thrown in a sheltered cove, speedily covered the surface with its dimin- 
utive greenery. In deeper water, plants of the eel-grass, VaUianeria 
spiralis, were planted, and in shallow recesses various species were intro- 
duced, as, Potamogetan^ Calla, Pontederia^ Caltha^ Acorus^ Polygonum^ 
&c. On prominent points, tall, reedy plants will be disposed, such as 
Typhas and SparaganitiviSy with Cyperus, JunctcSj an<J spaaUer growths, 
as marginal plants to the taller central groups. 

A small island was formed, having its surface raised about six inches 
above the water-level with spagnum, in which various low-growing bog- 
plants were inserted, such as the pitcher-plant, 8arracenia purpurea^ the 
horse-tail grasses, Equisetums, with Habenarias, and similar low-growiuj 
forms that are to be found in woody swamps and wet meadows. 

The effective arrangement of water and bog plants in and on the mar- 
gin of lakes should be as much a subject of artistic study as is the 
arrangement of trees and shrubs in park scenery. This branch of land- 
scape decoration is wholly neglected, but it is destined to become pop- 
ular, and it will awaken an interest in an extensive class of plants that 
are but little known and that possess a characteristic individuality of 
form and beauty, which, when received in connection with their natural 
surroundings, cannot fail to recall pleasant associations to the mind, 
compared to which the landscape-effect produced by a group of flowering 
shrubs will appear exceedingly tame and uninteresting. 

Another feature connected \vith the lake is the rhododendron island. 
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On this the soil is raised 18 inches above the level of the water, sup- 
ported at the sloping sides by a rastic wall of small stones. Plants of 
the Japan bamboo-cane have been thickly set on the margin, and more 
sparingly dotted over the surface of the bed, for the purpose of affording 
a slight shelter and shade to the rhododendrons. These brilliant flow- 
ering plants have been found to grow and thrive to perfection in such 
positions. They are provided with fine hair-like roots that ramify near 
the surface, and are easily destroyed if the soil becomes dry ; hence a 
soil that is kept equOilly moist without reaching saturation is favorable to 
their extension and presei-vation ^ the whole secret of rhododendron 
culture depends upon this condition of the soil; for, although they are 
natural to shady forests, they become habituated to sunshine and retain 
their verdure in open sites, pit)vided the roots are constantly supplied 
with moisture. Surface-evaporation can be retarded by mulching the 
roots with decaying leaves, grass-cuttings from the lawn, or strawy 
manure from the barn-yard. The magnificent display of rhododendrons 
in flower at the Inteniational Exposition has created a widespread 
interest in their culture ; from comparative obscurity they have suddenly 
been raised to a popularity which they deservedly merit as regards orna- 
mental effect in pleasure grounds and public parks. 

The native azalea is a close family relation of, and associates well 
with, the rhododendron, requiring similar conditions of soil and position. 
A portion of the bed is reserved fbr plants of Kalmia latifoliay An- 
drameda floribundaj Ilex {Prinoa) verticellataj Itea virginica^ and cUthra 
alnifolia; the trailing arbutus, the partridge-berry, and others of 
similar habit are planted as undergrowths. 

The interest felt in the introduction of new economic plants for exper- 
imental trial leads to constant demands upon the Department for seeds 
and plants of species not adapted to the climate or locality in which 
these experiments are proposed to be made. Among those in frequent 
demand the following are noted, with remarks on their adaptability or 
fitness for cultivatiop in this cowtry : 

COFFEE. 

The successful culture of the coffee-plant, Coffea aroMca, in any por- 
tion of the United States is exceedingly problematical. There is a con- 
stant demand for plants for experimental purposes, which the Depart- 
partment is unable to supply, owing to the difficulty of procuring fresh 
seed. It is barely possible that in Southern California, or in Southern 
Florida, localitios may be found where it may succeed; but these are the 
only regions where further experiments in coffee-culture need be made. 
Authorities on coffee-production very generally coincide in the opinion 
that it cannot be profitably grown in any climate where the temperature 
falls as low as 60^ F. at any period of the year. It may be presumed, 
however, that the amount of summer-heat required to mature the berry 
is a more potent factor in the elements favoring success than is the mere 
ability of the plant to endure for a brief time a certain degree of cold; 
for it is well known that culture can extend a controlling influence so 
far as to render plants better fltted to endure a temporary low temper- 
ature without inducing any i)erceptible injury to their vital forces ; but 
no modification of ordinary cultural appliances can increase the supply 
of atmospheric heat in a climate so as to exert any favorable influence 
on its vegetation. Since the introduction of coffee-culture in Liberia, 
attention has been directed to the superior size of the berry produced in 
that coontry. For a time it was supposed to be one of the varieties of 



Digitized by VjOOQIC 



64 REPORT OF THE COMMISSIONER OF AGRICULTURE 

Ooffca ardbica, of which several are known to exist in Abyssinia and 
Central Africa ; bnt more recent investigations have placed it as a dis- 
tinct species, which has been named Ooffea lAberica. Efforts are now 
being made to introdnee this species into coffee-growing regions, on ac- 
coant of its supposed immunity from the rust, a fungoid disease that has 
greatly impaired the value of the ooffee-crop in some of the best plan- 
tations in various parts of the world. This Liberian species is said to 
be of larger and of more robust growth than any other cultivated kind; 
whether it will prove to be hardier, or mature its fruit in climates of 
lower temperature, remains to be seen. 

A young plant growing in the Department conservatory fully bears 
out the above description as to appearance and growth ; the loaves are 
doutile the size of those of any other species, of which there are several 
in the collection, and in other respects its distinctive character is quite 
apparent. 

Seeds of this class of plants are not readily procurable through ordi- 
nary commercial sources, and looking to the desirability of giving this 
promising species of coffee a fkir experimental test, a sufficient quantity 
of seeds for this purpose might be obtained directly from Liberia. 

Unless under the most carefully-guarded conditions, coffee-seed soon 
loses its vegetative powers ; the only successful method of transporting 
fresh seed is to pack securely in a tin box, surrounding each seed with 
dry sand, and hermetically seal the package. 

Statements have been freely circulated to the effect that the <^ coffee- 
plant grows wild all over CaAifomia." The latest <<coffee-plant" thus 
eulogized is the Frarigula caiifomicay a native p)ant allied to the buck« 
thorn. 

INDU-RUBBER PLANTS. 

In the praiseworthy endeavors to introduce new industries into the 
Southern States, requests are made for economic plants of many kinds 
that are strictly tropical production)^, and among these may be placed 
the India-rubber-bearing trees. 

Various plants afford caoutchouc, the elastic, gummy substance bet- 
ter known as India rubber, but as far as is known it is solely produced 
by plants of tropical climates. In the East Indies it is collected from 
Urceola elmtica ; from several species of Ficus^ mainly from Ficu8 elasUca; 
and from a few other speqies, natives of the East Indies and western, 
tropical Africa. 

South American rubber is also extracted from plants of different 
genera. The best is said to be obtained from the Hevea hrasiliensisy a 
native of the Para forests, considered to be distinct from the Siphonia 
eUufticOy which furnishes the largest portion of the rubber entering into 
the commerce of that country. The sand-box tree. Sura crepitansy yields 
a milky juice which is similarly converted into caoutchouc by evapora- 
tion. These plants belong to the natural order EupJiorbiacecc^ a large 
f^ily of plants, mostly yielding a milky juice, containing acrid and 
Itoisonous properties. 

Mexican rubber is extracted from a native tree, the Casiilloa elagiica^ 
which grows abundantly near the Gulf coast. This plant is botanically 
allied to the rubber-producing Ficus of the East Indies. 

A new elastic gum has recently been produced in Mexico, which is 
said to be derived from a native herbaceous plant allied to the family 
of asters. This plant would probably succeed in the Southern States. 

These are strictly tropical trees, for which we have no suitable cli- 
mate ; but attention might profitably be directed to the gum-producing 
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j^Iesquit tree of Texas, Algardbia glandulosa^ wliicli yields a non-elastic 
gum of the nature and possessing all the essentia^ qualities of gum^ 
arabic. 

CINCHONAS. 

During the past ten years a continuous supply of young plants of sev- 
eral species of cinchona has been maintained by a yearly propagation 
of young plants equal to the numbers distributed. Plants have been 
8ant to California, and to several of the Southern States, mainly to 
Florida. The reports that have reached the Department do not indi- 
cate success in their culture, owing to adverse climatic influences. Ex- 
periments here show that none of the species will stand the slightest 
frost without injury, and even in the equable atmosphere of the green- 
house their vitality is illipaired when the temperature is below 50^. 
Whether or not the climatic conditions for the growth of cinchonas ex- 
ist in any portion of the country is a question not yet solved, but, so far 
as our present knowledge warrants an opinion, further experiments 
should be conflned to the locality of San Diego, Gal., as offering greater 
promise of success than any other point. 

In the recentiy-formed cinchona-plantations in India the best results 
are said to be obtained in a warm, equable, and very moist atmosphere, 
at elevations where the mean yearly temperature indicates 64P : and in 
those established in St Helena, the plants flourish well at an elevation 
of 1,500 feet above sea-level^ in rich lands, bathed in moisture, the mean 
temperature for the year bemg 6(P. 

Dr. J. E. Howard, of England, (high authority in everything relating 
to the cinchona,) in the transactions of the Linnean Society, remarks 
that^Mt must be remembered that these are mountain-plants, loving 
free air and alternate mist and sunshine, while the hot, close atmosphere 
of the lower valleys is always iigurious to their perfection as quinine- 
producing plants." It is shown in the reports of the Signal-OfELce that 
the mean temperature for the year at San Diego is 60^, the highest 
monthly mean reaching 68<=> in August, and the lowest monthly mean 
being that of 53^ in January and February. So far as thermometric 
figures indicate atmospheric temperature, the climate of San Diego cor- 
responds with that of St. Helena, but it is well known that the ther- 
mometer alone is not a safe guide in comparisons of this kind ; the hy- 
grometrical condition of the atmosphere being of equal, if not of greater, 
importance as regards vegetable growth. Experience in the culture of 
. several species here confirms the reports that Cinchona succirubra is the 
most robust in growth. This species predominates in artificial planta* 
liofts on account of its rapid growth. 
> 

EUCALYPTUS GLOBULUS* 

The interest attached to the Australian bluegum tree, both in rela- 
tion to its great rapidity of growth and its reputed hygienic qualities^ is 
increasing, and the demand for plants and definite information regarding 
their culture and sanitary value continues unabated. There is no special 
difficulty in propagating the plant. The seeds are small, very similar in 
size and appearance to those of the onion, and vegetate rapidly when sown 
in good condition. The young plants are rather delicate at first, but after 
a few weeks they grow with great rapidity. In the greenhouse they have 
reached a height of 4 feet in as many months from the seed, and young 
plants 1 foot in height planted out in May grow from 4 to 6 feet before 
6A 
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winter. This applies to plants in rich, moist soil. Those placed in sandy 
soil, poorer and drier, do not reach such dimensions, bntwill stand a 
greaterdegree of cold. Succulent leaves and branches shrivel when the 
thermometer falls to 30^, while the more rigidlj^-matured shoots of the 
slow-growing plant have survived after being subjected to 12^ of 
frost. 

As a forest tree it will not flourish in this country north of the thirty- 
fifth parallel of latitude, probably it will not succeed even up to this 
point ; but it is unnecessary to experiment with it in higher latitudes, so 
far as pertains to hardiness. As to the sanitary value of the Eucalyptus^ 
evidence is accumulating to show that it has a tendency to lessen mala- 
ria and destroy miasmatic poison. This has been largely attributed to 
the great absorbent power of the roots, but this value would be equally 
shared by other trees of similarly rapid growth, such as our strong- 
growing poplars. It is no longer doubted that several species of Euca- 
lyptus evaporate with water a volatile oil and a volatile acid, which 
permeate the atmosphere and contribute to its invigorating and healthy 
nature and character. 

The absence of malarial diseases in Eucalypti forests seems to be 
well established, and as the planting of useful trees is not likely to be 
overdone with us, these claims for special recognition are worthy oi 
consideration and encouragement. 

Of the genus Eucalyptus upward of one hundred species have been de- 
scribed. Growing at different elevations, and embracing in their habitats 
many degrees of latitude, it is to be expected that some of the species 
will resist cold better than others. The numerous species possess differ- 
ent properties in the various oils, gums, and dyes which they furnish. 
The iron-bark gum, the peppermint gum, the stringy-bark gum, the 
curly gum, the red gum, and the sweet-scented gum, with many others, 
axe all equally worthy of introduction and trial. 

EUROPEAN OLIVE. 

The introduction of the olive into this country as an object of culture 
dates back more than one hundred years, and during that time various 
attempts have been made to revive and extend its culture, which have 
in turn been abandoned, or at least have failed to maintain a permanent 
increasing activity in the business. Various reasons may be adduced 
for this failure. The length of time that elapses between the planting of 
the trees and the securing of a crop, variously stated as being from , 
eight to twelve years, is so great as to cause olive-culture to give way 
to that of more immediately remunerative crops. The diificulty in secur- 
ing a sufficient supply of the most approved varieties, yielding fruits ' 
best adapted to the respective uses to which, they are applied, has also 
had a decided influence in retarding olive-culture in this country. 

The olive is not a tender plant ; it is nearly, if not quite, as hardy as 
the Chinese tea-plant. In' a somewhat sheltered situation, without 
special protection, both of these plants have been growing for several 
years in the grounds of the Department, and annually increase in size. 

European authorities state that " the olive requires for ripening about 
one-third more annual heat than the grape, and that the best localities 
are those where the winter temperature does not fall below 18o P., but 
that the plant will resist for a short time even 28^ of frost ; indicated 
at 40 F. Long-continued droughts, so detrimental to most plants, will 
affect the olive but slightly. It thrives best on a free, loamy, calcareous 
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soil, but it dislikes clays. Proximity to the sea*is favorable to it, and 
hillsides are more eligible for its culture than plains.'' 

The olive is oneof the oldest cultivated plants of which history makes 
mention, and during the centuries of its culture it has doubtless run into 
innumerable varieties, differing widely from the original form, from 
which selections have been made of those .possessing the most highly- 
valued properties of tree and fruit. It has been .stated that the num- 
ber of distinguished varieties of the olive m Europe is equal to that 
of the apple in America. It is readily perceived that plants raised from 
seeds, even if the seeds have been collected from the most esteemed 
varieties, may not inherit the qualities of the parent plant ; and plan- 
tations formed of such seedling-plants may produce fruits of inferior 
value, causing great disappointment and loss. 

The following descriptive list of select varieties is taken from a recent 
treatise on the culture of the olive in Spain, and may therefore be consid- 
ered to include only the best in cultivation in that country : 

Spanish varieties for early maturation, for colder healities, 

1. Var. Promiformis. — Manzanillo; (French, Ampoulleau.) — Prait 
above an inch in diameter, spherical, shining black. 

2. Var. jK^aZf^.— Sevillano; (French, Fruneau de Catignac.) — ^Fruit- 
about an inch in diameter, ovate-spherical, blunt, bluish-black. 

3. Var. Bellotudo or Villottida* — Fruit about an inch long, egg-shaped ; 
pericarp outside dark red, inside violet. 

4. Yax. Redondillo. — Fruit ovate-spherical, nearly an inch long; peri- 
carp outside bluish black, inside whitish. A rich yielder. 

6. Var. OvaXis. — ^Lechin; Picholin; Acquillo; (Rrench, Saurine.) — ^Fruit 
broad-oval, two-thirds of an inch long. A copious yielder. 

6. Var. Argentata, — Nevadillo bianco; Doucelj Gorzalena; Moradillo; 
Ojiblanco 5 Olivo lucio. — Fruit broad-ovate, an inch long, very blunt, 
not oblique. Quality and quantity of oil excellent. 

7. Var. Varal bianco. — (French, Blanquette.) — Fruit ovate, globular, 
thi^ee-fourths of an inch long, neither pointed nor oblique, outside black- 
ish-red. 

8. Var. Empdtre. — ^Fruit ovate, an inch long, equable. Rich in oil of 
excellent quality, also one of the oest for pickles. Outside violet, inside 
white. 

9. Var. RacimaL — (French, Bouteillanj Boutinieney Bibien^ Rapugette.)^^ 
Fruit violet-colored, globose-ovate, about an inch long, neither pointed 
nor oblique. Bears regularly also on less fertile soil, and is one of the 
earliest to ripen. 

10. Var. Varal negro; Alameno; (French, Cayon, Kasi€S.)-^¥rmt 
violet-black, spotted, globose-ovate, nearly an inch long, somewhat 
pointed. Bears richly. 

11. Var. Colchonudo* — Fruit spheric, outside red, inside white, one 
inch in diameter, slightly pointed. Produces a large quantitj^ of good 
oil. 

12. Var. Ogillo de Liebre. — Fruit nearly spheric, outside violet-black, 
about one inch long, somewhat oblique. 

13. Var. (7arr(wgMe»a.— (French, Redouan de CotignaL) — Fruit black- 
red, almost spherical, slightly oblique, about an inch long. Valuable 
both for oil and preserves. 

14. Var. HispaJensis. — Gordal; Ocal; Olivo real. — Fruit black-gray, 
oblique, spherical, measuring fully an inch. Bather a large and quick- 
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growing tree. Frait used in the green state for preserves, not used for 
table-oil. 

15. Var. Verdejo. — ^Verdial, (French, Verdal; Ferdan.)— Fruit black- 
violet, oblique-spheric, pointed, about one inch long. Furnishes good 
oil and resists best of all the cold. 

Spanish varieties of late maturaiionf for warmer hoqUities, 

10. Var. moarma.— Madrileno, Olivomorcal.— Fruit oversow inch long, 
cordate-globose, strongly pointed. Valuable for preserves. 

17. Var. Jtos^rate.— Strong and tall plant, very hardy. Fruit black- 
reddish, over an inch long, oval, much pointed. Good for oil. 

18. Var. Ceratocarpa. — (French, Odorant; Luquoise.) — Fruit folly an 
inch long, oval, pointed. 

19. Var. Javaluno. — ^Fruit black-gray, over an inch long, egg-shaped, 
somewhat oblique, gradually pointed. Eich in good oil. 

20. Var. Pfcttdo.— ^-Fetudilla. — Fruit ftilly an inch long, egg-shaped, 
blunt at the base, pointed at the apex, with bj^k-gray pulp. Good 
both for oil and preserves. 

21. Var. Nevadillo w^^ro.— Fruit egg-shaped, fully an inch long, with 
turned pointed apex. One of the richest of all varieties in yield, and 
ripens moderately early. 

French varieties merging into the Spanish hinds, 

22. Var. Angulosa. — ^Laurfne. — For preserves. 

23. Var. Bouget — Marvailletto. — Produces a fine oil. 

24. Var. Atroruhens. — Salierue. Saverne. — ^Fruit dusted white. Fur- 
nishes one of the best of oils. 

25. Var. Yariegata. — Marbee. Pigale. Pigau. — Purple fruit, with 
white spots. 

20. Var. Le Palma,— Oil very sweet, sparingly produced. 

27. Var. Atrovirens. — ^Pointue. Punchuda. — Fruit large, with good 
oil. 

28. Var. Ruhioans. — Rougette. — Seed small, yield annual and large. 

29. Var. Alha.—4)hxe blanche. Blancane. Vierge. — ^Productive, but 
inferior. 

30. Var. Caillet Rogue. — ^Figanier. — Tree small. Fruit large, red. Oil 
good and produced in quantity. 

31. Var. Caillet Blanche. — ^Fruit almost white, produced annually and 
copiously, yielding a superior oil. 

32. Var. Raymet — ^Fruit large, reddish. Oil copious and fine. This 
variety prefers a flat country. 

33. var. Cotignac, — Fruit middle-sized, blunt. Oil obtained in con- 
siderable quantity, and of excellent quality. 

34. — ^Var, Bcrmillaon. — ^Vermilion. — ^Yields good table-oil. Tree verv 
hardy. 

JAPAN PERSIMMONS. 

During the past twelve years the Department has made various im- 
portations of seeds of the persimmon from Japan, but only in a few 
cases have they reached here in condition to vegetate. When young 
the plants suffer to some extent during winter; the points of the 
branches are injured, but they recover as summer advances, and after 
the second winter they are perfectly hardy. There is also quite a 
difference in the seedling-plants, some few remain uniryured from the 
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start, while others suffer to the extent of being killed to the ground. All 
the young plants have been distributed; a few only having been planted 
in the grounds some years ago, which are now ten feet and over in 
height, but have so far given no indications of flowering. 

It appears that in Japan the persimmon, like our own orchard fruits, 
has long been subject to improvement by culture and selection of the 
best varieties, which are then increased by grafting. The Japanese are 
now in possession of many fine varieties, differing greatly in size, shape, 
and quality } some being oblong, like a huge acorn, others are fiat, 
closely resembling both in shape and color a large, red, smooth tomato. 

It may therefore be presumed that the plaiits raised here from seeds 
would bear the same relation to these improved varieties that seedling- 
apples do to the finest productions of our orchards, and that efforts 
should be made to procure a supply of these grafted varieties directly 
from Japan. 

These fruits are worthy of introduction ; in Japan they are dried in 
the sun and preserved in the same manner as figs, which they very much 
resemble when thus prepared. The fruit is not so astringent as is our 
. native persimmon, JHospyros Virginiana, 

VANUXA. 

The opinion prevails that the vanilla-plant can be successfully culti- 
vated in Florida, and applications for plants and inquiries as to their 
growth and culture are frequently received. 

The vanilla belongs to the family of orchids, and grows wild in Mexico, 
Pern, Brazil, and other parts of South America. It is also found in 
Trinidad, Jamaica, and other West India Islands, and it is exceedingly 
doubtful if the climate of any portion of Florida would prove suitable for 
its profitable cultivation. 

The vanilla is a climbing plant, and is propagated by cuttings inserted 
near the stems of trees upon which it climbs, adhering to the bark by 
its fleshy roots. 

The best marketable pods are supposed to be produced by the species 
Vanilla planifolia^ and the principal supply comes from Vera Oruz. 

Assertions have been made that the vanilla-plant grows wild in 
Florida. In answer to requests for specimens, leaves of Liatri^ odora- 
tissima have been received.^ This plant has aromatic foliage, and is 
sometimes used for flavoring cigars and tobacco, and is locally known 
as wild vanilla, but it has no relation whatever to the vanilla-plant that 
produces the fragrant pods of that name. 

PARAGUCJAY TEA. 

. The Paraguay tea-plant, or mat6-tree of South America, will not, 
probably, flourish in any part of this country. It is a species of ilex, or 
hoUy, and the prepared leaves form an article of considerable commerce 
in South America, but has not yet been introduced as an article of diet 
in any other country. Its consumption is i^aid to be steadily increasing, 
and it is probable that it may yet become an article of importation here 
as well as in Europe, if its reputed good qualities are truly reported. 
The leaves contain theine, the bitter principle of tea and coffee, but in 
less quantity than is found in either of these well-known beverages, al- 
though some analyses have i^laced it equal.to.. coffee in its stimulating 
properties. 
There are two methods of preparing it for use. For domestic con- 
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snmption, it is simply dried in the suu, the leaves are then broken np in 
small fragments and kept dry until used. In this condition it resembles 
the Chinese tea, and is similarly prepared as an article of food. 

For commercial distribution it is mostly reduced to a powdery state; 
the leaves being dried or scorched by artificial heat until they become 
sufficiently brittle to be pounded into powder. Mat6 is prepared by 
addiug boiling water to a small quantity of the powder. 

It is asserted that Paraguay tea can be placed in market at rates 
much below those of coifee} and that it is equal to the latter as a nourish- 
ing beverage. 

CHINESE TEA-PLANT. 

Efforts to popularize the tea-plant are still continued. About 20,000 
plants have been distributed during the year. Arrangements had been 
made for a larger distribution of this plant in the Southern and South- 
western States, but owing to the great reduction made in the appropria- 
tion for this division, they had to be abandoned, and the propagation 
limited to a few thousand only. 

The expectation that tea may become a staple article of our productive 
industries is not diminished. Improved processes of preparation will 
undoubtedly supersede the expensive hand manipulations that have 
hitherto prevented successful competition with cheap manual labor, and 
as the plant becomes more widely known through these yearly distribu- 
tions, and its hardiness and adaptability to a wide range of climates 
becomes definitely established, pubMc interest will in time be directed to 
its cultivation as an article of commercial value. 

HEIKIE-PLANTS. 

The jujube-tree, Zizypkus vulgaris, will form a good protective hedge 
south of the thirty -eighth degree of latitude. It is of rapid growth, 
thorny branches, and pinnate foliage of a bright, glossy, green color. 
As a lawn-tree it is exceedingly beautiful, particularly when covered 
with fruits, which are profusely produced. The cherry-like fruit is of 
a dull red color when ripe, and is used for economic purposes m some 
parts of the world, but it is not of much value as an article of food. 

The Chinese tea-plant will make a good ornamental evergreen hedge 
where the climate is favorable to its growth. The periodical clippings 
required to keep it in proper trim could be saved, dried, and utilized. 
The experiment is worthy of trial, if for no other purpose than to ascer- 
tain whether or not this would prove to be a profitable method of gath- 
ering the young shoots and leaves for tea, as seems highly probable from 
the large surface of uniform growths which frequent clippings would 
produce. 

The evergreen Euonymus, Euonymiis Japoniem, also forms an admi- 
rable ornamental hedge. The plant is easily grown from cuttings' of 
dense growth naturally, bat little care is requisite to keep it in good 
condition. 

PHYLLOXERA VASTATBIX, (THE GRAPE-ROOT LOUSE.) 

For several years past considerable attention has been given to the 
grape-root insect, and the injuries it inflicts upon vineyards, both in this 
country and in Europe. Its life-history appears to have been thoroughly 
studied; its curious and somewhat perplexing transformations have 
been elaborately explained by entomologists of both continents, and its 
destructive capacities duly chronicled. 
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Grape-growers possess their fall share of that propensity in mankind 
which is manifested in the tendency to shift responsibilities ; and all fail- 
ures in grape-culture, with bat little of hesitation, are freely and willingly 
attribated to this diroinatlYe insect. Unless we ignore an almost over- 
whelming amoant of clear and direct evidence, it cannot for a moment 
be doubted that the Phylloxera has worked great devastation and caused 
great losses ; but when it is asserted that all failures in grape-culture in 
this country are traceable to its ravage8,'it then becomes apparent that 
the insect is falsely accused, and that the assertion conveys a flagrant 
error, for which there is no intelligent excuse. 

It has been distinctly stated that the failure of the Earopean grape 
in this country is owing to the ravages of the Phylloxera. With as much 
truth the statement may be made that the failure of the orange-tree on 
the slopes of the Adirondacks is dae to the presence of this insect. 

The true cause of the failure of the foreign grape in ordinary field- 
culture is now so fully understood, that it seems almost superfluous to 
state that it is solely due to atmospheric influences, as is clearly shown 
by it6 successful culture in glass structures in all parts of the country. 

In the spring of 1863 a purposely-rude glass structure was erected in 
the garden of the Department for the purpose of iUustrating the cause 
and effects of mildew on the grape-vine. The appearance of this struc- 
ture will be best understood by supposing an inclosure made by placing 
a few glazed sashes against a common board fence. A collection of 
grapes; comprising both native and foreign varieties, were planted two 
feet from and parallel with the front of the house. In due time two 
stems were procured from each plant, one of them being introduced 
under tbe glass roof and the other trained to an upright trellis set four 
feet from the front, fully exposed to the atmosphere. This arrangement 
was maintained for seven years, during which time the branches under 
the glass cover remained in perfect health and annually produced crops 
of well-ripened fruit. On the othev side, the branches on the exposed 
trellis, with the single exception of the Concord, were more or less 
injured by mildew each season. The lona branch under cover produced 
branches so perfect, both in size and quality of fruit, as to suggest a 
recommendation for its culture under glass, as published on page 25 of 
the annual report of the Department for the year 1867. The branch of 
this vine on the exposed trellis never ripened a berry, and after strug- 
gling for a few years against mildew, the loss of foliage during summer, 
and the destruction of unripened wood during winter, it ultimately 
succumbed. 

The foreign varieties, Black Hamburgh, Black Prince, and White 
FroDtignac, shared the same fate, only more rapidly. Among natives, 
the Bebecca, Maxatawny, and Delaware, on the trellis, occasionally 
ripened a few branches, accordingly as mildew more or less prevailed, 
while the protected branches never failed to ripen perfect fruit. Occa- 
sionally the position of some of the branches were reversed, the inside 
branch withdrawn and fastened to the outer trellis, and its .place in the 
house given to the branch it displaced on the trellis, and the result was 
in all instances alike. These are not isolated experiments. Horticul- 
tural literature is replete with corroborative evidence of a similar na- 
ture, and if the history of every vineyard in America could be minutely 
recorded, it would be found that success followed immunity from mil- 
dew, (or leaf-blights, as some prefer to term it,) or fungoid diseases in 
other forms, and that failures as surely followed their presence; and the 
statement is not presumed to be made that this intermittent action was 
due to the erratic movements of Phylloxera, 
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Neither will the claim be seriously entertained that this insect exer- 
cises an influence in promoting the health of vines when their foliage 
is protected, either by a glazed or a boarded covering ; that the result- 
ing loss of foliage, disease, and weakness, when the covering is removed, 
is caused by their active presence, and that they again abandon the 
plant, and permit it to assumehealth and vigor when the protective cover 
is replaced ; if so, then the mucb-sought-for and highly-valued remedy 
for the Phylloxera is readily obtained. 

The fact that the Phylloxera is found on the roots of sickly or dying 
grape-vines is not to be taken as conclusive evidence that the destruction 
of the plant is solely the work of the insect, since the presence of insects 
upon diseased organisms is of common occurrence both in animal and 
vegetable life. 

It is a significant fact that, if we compare the list of varieties said to 
be least aflfected by the Phylloxera with the list of varieties least sub- 
ject to mildew, we will find them to be identical. 

The sum of the whole matter, then, appears to be this : that when 
a grape-vine becomes weakened firom successive yearly attacks of mil- 
dew, destroying the foliage, so that the wood or shoots fail to thoroughly 
mature their growth, its vitality is so impaired that what little of life 
remains is easily vanquished by the Phylloxera. 

It has been recommended to graft the lona, Delaware, Catawba^ and 
other varieties infested with the root-louse on roots of the Olinton^ 
Oporto, Concord, and other kinds that resist its attacks, as a means of 
securing immunity from its ravages. It may safely be predicted that 
the results expected will not be realized. The same causes that ren- 
dered the lona unprofitable on its own roots will render it unprofitable 
when grafted on the roots of the Glinton ; and it would not be at all 
surprising if the then weakened roots of the usually robust Olinton 
be found badly infested with the Phylloxera. 

If this method of grafting had proved successfal, our vineyards would 
be planted with the most esteemed grapes of the world ; but the expe- 
riment has often been made, and as often failed. 

If we look into the history of Europen grape-culture during the past 
thirty years, we learn that previous to the year 1846 the crops were sat- 
isfactory and the wine-producing interest prosperous. In that year the 
grape-mildew made its appearance near Paris, and soon spread over vine- 
yards in neighboring districts, from whence it traveled with great rapid- 
ity over the south of France, Italy, and Hungary. In 1851, it had 
crossed the Mediterranean, Invading Algeria, Syria, and Asia Minor, 
destroying the wine-commerce, and bringing ruin to the owners of vine- 
yards. In 1852, it appeared in Madeira, and worked such devasta- 
tion, that in 1856, only 200 pipes of wine were produced as against 
14,000 pipes produced in 1850 in that island. 

The losses incurred and the destruction occasioned to vineyards by 
this malady were beyond calculation ; thousands of acres were aban- 
doned, and in those not utterly destroyed the vines were weakened by 
the disease and produced only inferior crops. About the year 1863, it 
was discovered that the roots of diseased vines were covered with ex- 
crescences, and continued observations proved tiiat this malady was in- 
creasing with fatal rapidity. 

In 1868 a memoir was presented to the French Academy, detailing a 
new disease, which, the writer thought, was " likely to prove more dis- 
astrous than the mildew. This new enemy was an insect, a minute 
aphidSj which formed yellow parasitic patches on the roots of the grape- 
vine.'' This " new enemy ^ has since received the name of Phylloxera 
vaatatrix. 
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The warty, knotty processes, now so familiarly known as indicating 
the presence of Phylloxera^ are not by any means a modem production. 
They have long been observed on the roots of grapes; but it is only when 
the plants are otherwise diseased and their normal vitality impaired 
that the insects prevail to a fatal extent 

Various kinds of Aphides have existed on the roots of plants from 
time immemorial. 

If, as maintained by most entomologisCis, the leaf-gall-producing insect 
and the root-louse are identical, it further confirms the accuracy of the 
foregoing observations and deductions. Among all the varieties of 
grapes, native or foreign, that have come under observation, I do not 
recall to mind any one kind that has been so frequently or so severely 
attacked by the leaf-gall insect as the Clinton. But this variety is so 
healthy, so exempt from fungoid diseases, that all attempts of the insect 
to fatally injure its roots are abortive; a result that may be expected 
of all other varieties so long as they retain a similarly healthy condi- 
tion. 

For the past two years or more my time has been largely devoted to 
duties devolving upon me as representative of the Department on the 
board on behalf of United States Executive Departments at the Inter- 
national Exhibition, 1876. These duties have been somewhat arduous, 
but I have not permitted them to interfere, except when altogether un- 
avoidable, with my daily duties in the Department. 

WILLIAM SAUNDEES, 
Superintendent of Gardens and Grounds. 

Hon. Fbedebick Watts, 

Commissioner. 



REPORT OF THE BOTANIST. 

Sib: I have the pleasure of presenting the following report of the 
work of this division during the past year : 

A large amount of time and labor has been given to the preparation 
of the collection of sections and specimens of forest-trees of the United 
States. This collection constituted a conspicuous feature of the display 
of this Department in the Government building during the recent Cen- 
tennial Exposition, and was appreciated and commended by the most 
intelligent citizens of our country, and was an object of careful study 
by many of the representatives of foreign countries. It has often been 
stated that the Government building was one of the most instructive 
and interesting features of the exhibition, and it is also conceded that 
this Department contributed its due proportion to that display. 'A 
number of scientific men, who had part in tlie representation of different 
countries at Philadelphia, made requests to be furnished with duplicate 
specimens of our Ibrest-woods, and also botanical specimens of our native 
plants, fgr the scientific societies of their respective countries. In ac- 
cordance with these requests, there was prepared and delivered before 
the close of the Exposition boxes of specimens from the duplicates be- 
longing to this Department for the following countries, viz: for Brazil 2 
boxes, for the Argentine BegiiblJQ 1 box, for Bussia 1 box, and for TSevf 
South Wales 1 box. 

More recently a box of specimens Jias been forwarded through the 
Snuthsonian Institution to^the.Boyal Herbarium at Kew, England. 
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Eight sets of plaut dapUcates are now being prepared as rapidly as pos- 
sible for further distribution, a part to colleges in this country, and a 
part for foreign institutions. The duplicate wood sections are also being 
prepared for distribution. 

Of the very large contributions which were made to the United States 
by foreign governments represented at Philadelphia, a considerable por- 
tion comes to this Department, and will serve not only to greatly enrich 
our Museum and Herbarium, but there are quantities of some of these 
objects in duplicates, which, it is understood, are to be divided and pre- 
pared for distribution to various museums and institutions of learning 
in this country. This will involve a large amount of work for this 
division, but the benefits to be conferred upon the cause of education 
through this means will be well worthy of the labor and expense. 

As a result of the centennial collection of forest-trees, much informa 
tion has been gained respecting species hitherto imperfectly known, and 
several species have been obtained which were before unknown to our 
flora, the particulars of which are given in the Catalogue of the For- 
est-Trees of the United States, which was published by this Depart- 
ment to accompany and illustrate the collection. 

The Herbarium has also been greatly enriched by collections of plants 
made in connection with the procuring of the forest-tree specimens, and 
.ilso by the purchase of a large numter of rare and new species of the 
Sierra Nevada Mountain region. 
Eespectfully, 

GEO. VASBT, Botanist 

Hon. Frederick Watts, Commissioner, 



MICROSCOPIC INVESTIGATION. 

By Thomas Taylor, Micboscopist. 

During the past year a large portion of my time was devoted to the 
preparation of a series of water-color drawings for the Centennial Ex- 
hibition, having in view, to a limited extent, the illustration of objects 
connected with the nsual work of the Microscopic Division, a large pro- 
portion of which represents the leading types of the genera of micro- 
scopic fungi. Another section of the exhibit presents the results of 
original investigations upon chemical tests for flax, cotton, ramie, silk, 
wool, hair, and both animal and vegetable cellnlose ; and still another 
series illustrating the principal vegetable starches, to the number of 
about one hundred varieties. These drawings present highly magnified 
views of these microscopic objects, including those most important in 
economic mycology, especially the fungi commonly known a« molds, so 
destructive to vegetation. The edible and poisonous mushrooms are 
distinguished in one class of these drawings. 

MUSHROOMS. 

The importance of the mushroom as an article of diet has never been 
properly understood in the United States, nor is it generally known how 
abundant our supply of edible mushrooms is. Many of those popularly 
supposed to be poisonous are not merely innoxious, but highly nutri- 
tious, containing as they do many of the elements of animal food. 

In France, Germany, and Italy the mushroom forms so important a 
part of the food of the people that one distinguished writer has spoken 
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HTPHOMYCETES MUCEDINES. 




Penioillium cnistaceuin, Lk. 



Ji 
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PLATE III. 



HYPHOMYOETBS MUOEDINES. 




a^ 




AsPEBOiLLUS glaucus, L. 

^ a.— Nat. size. h and c. — Threadn magnified, 

rf.— Capituluni in section x {)00. e. — Spores x 500. 

Aspergillus MicJielu^A genus of Muoedinoa ( Uyphomycetous fungi) forming oommon 
molds, such as tho blue of cheese. I have found frequently on moldy cheese in combination 
^wlth AtperffUlut, FeniciUium glaueum. A^peryUlus has been found to produce a secondary 
form of fruit, beinjs; that forming the subject of tho genus Kurotium. 
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of it as the " manna of the poor.'' In Transylvania tlie oyster-mush- 
room is so abundant, and is so largely used, that tons of it may often be 
seen in the markets; and in some parts of Germany the Morel-mush- 
room is so popular, that the people, finding it to grow best on a soil 
treated with wood-ashes, were a.ccustomed to burn down portions of the 
forests in order to secure favorable spots for its cultivation ; a practice 
which the government ultimately found it necessary to interdict. 

It is hoped that the collection of drawings, which has been maxie with 
so much care, will serve to call public attention to the value of the mush- 
room as an article of food, and at the same time furnish means of dis- 
criminating between the poisonous and edible varieties of the plant. 

Particular pains have been taken to represent the last-named class of 
plants as fully as possible, a number of collectors having been em- 
ployed for the purpose in various parts of the United States. Among 
these may be mentioned Professor Peck, of New York, who, in that 
State alone, gathered no less than eighty species pf mushrooms, includ- 
ing several which are new to science. The specimens furnished by Pro- 
fessor Peck are admirably copied, and colored to nature. There are also 
several excellent photographs made from specimens furnished by various 
collectors, representing diiferent genera and species of the same class of 
plants. 

Another series of drawings illnstratei^ the action of pear-tree blight, 
showing the effects of the chemical changes which t^ke place in the 
interior structure of the tree under the attacks of the fungus to which 
this disease is due. The disease of plum and cherry trees, known as 
<^ black-knot," is illustrated in a similar manner, some of the drawings 
exhibiting it as it appears to the naked eye, while others show in detail 
its distorted, woody structure. The fungus which produces it Is also 
shown at various stages of its growth. 

The fungus Peronospora infe^tansj which causes potato-rot, is illustrated 
in the various stages of its growth. There is also a series of drawings 
of its ."resting-spores," recently discovered by Prof. Worthingtoii Smith, 
and so named from the fact that they remain for months in a stationary 
condition, or, in other words, rest for that time without germinating. 

There is an interesting series of drawings, representing, as seen 
through the microscope, the mold of bread, cheese, jellies, &c., and illus- 
trating their habits of growth, a knowledge of which may often be 
useful in preventing beer or milk from souring and wine or bread from 
becoming " ropy." 

One of the most curious of the cryptogamic plants is the Protococcus 
nwdliSj which, we believe, wa® first found by Captain Parry, durhig his 
northern exploration, and to which was given the name of ^' red snow," 
from the fact that it gives its own red color to the surface of the snow 
on which it grows. This singular little plant is represented by several 
drawings of exquisite finish and color. 

The hbers of hemp, flax, jute,xamie, esparto-grass, and Australian 
flax, as well as wool, silk, calf 's-hair, and the hair of the Cashmere and 
Aifgora goats, are exhibited as seen through the microscope, both in 
their natural condition and under various forms of chemical action. In 
the course of my investigations on this subject, I found a number of 
new chemical tests by which the presence or absence of certain of these 
£bers in every fabric may be determined. This series of drawings will, 
therefore, be of considerable interest to manufacturers of textile fabrics, 
to dealers in that class of goods, and to the Government, which, besides 
being an extensive purchaser of cloUiing for the Army and Navy, is 
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largely interested in determining correctly the materials composing the 
fabrics which pass through the castom-house. 

There are a number of drawings illustrating the methods employed 
by me in detecting the presence of animal and vegetable starch and 
cellulose in various parts of the animal economy. The investigations 
to which these drawings relate are still in progress, but the great ma- 
jority of the drawings relate to the leading families, orders, and genera 
of cryptogamic plants or fungi, of which by far the greater number are 
microscopic in size. The latter are often visible to the naked eye when 
massed together in large numbers, presenting, in some cases, the appear- 
ance of a pigment on the surface of the plants upon which they fasten. 
In such cases the microscope sometimes reveals millions of spores to the 
square inch. The ravages of these minute vegetable organisms are in- 
credible in their extent. The potato has at times been threatened al- 
most with extinction. Txrasses have been affected by them, and the 
cereals throughout large districts have at times suffered blights so 
serious and so often repeated, that the farmer has been almost ready to 
abandon their cultivr.tion in despair. Fields of hops, vineyards, and 
orchards have withered under their blighting touch, and in lower lati- 
tudes they have assailed coffee-plantations and groves of orange, lemon, 
and olive trees with equally fatal results. Even the hardy forest-trees 
have not in all cases escaped <their devastating influence, and at the 
present moment many of the stately maples in the puh}ic grounds of 
our cities are withering under the insidious attacks of these minute 
destroyers. In short, there is Hardly 9>nj department of agriculture, 
horticulture, or forestry that can claim exemption from their ravages } 
and the importance- of a correct knowledge of their characteristics, 
modes of propagation, and development, and the conditions under which 
they tend to flourish or decay, can hardly be overestimated. As a con- 
tribution toward the dissemination of such knowledge, the colleption 
just described possesses a high practical value. 

No large collection of well-executed drawings of cryptogamic plants 
has heretofore existed in this country; but by the assistance of Dr. M. 
C. Gooke, of London, and others, I have been able to supply the defect, 
and have formed a collection which will be of permanent value to my- 
cological science in America. The drawings, nearly all of which were 
made from nature for the special purpose to which they are now des- 
tined, exhibit a high degree of delicacy and finish. 

Mushrooms in their composition more nearly resemble flesh than any 
other vegetable. Dr. Marcet proved that, like animals, they absorb a 
large liuantity of oxygen, and give out in return carbonic, acid, hydro- 
gen, or azotic gas. Chemical analysis demonstrates the presence in 
their structure of the several components of which animal matter is 
formed, many containing sugar, gpim, resin, fungic acid, various salts, 
albumen, adipocere, and ozmazone, which last '^ is that principle which 
gives flavor to meat-gravy," according to Dr. Badham. 

Fungi are applicable to other than culinary uses, though their most 
important use is the gastronomic one. To obviate the difficulty arising 
from the prejudice against the wholesomeness of any mushroom, Mr. 
Berkeley recommends a good quantity of bread to be eaten with them. 
He is of opinion that mushrooms are only indigestible when eaten alone 
or in imprudent quantity. Of course this remark applies equally to any 
sort of mushroom, tbQugh it is made, witjh x^ferenqe to the one in famil- 
iar use. 

As an indirect but very important article of diet, the tiny fungus 
known as ^« yeasts stands pre-eminent. It Is composed of globular cells, 
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CONIOMYCETES— OCEOMACL 





Lectthea R0S8B, Lev. 

a. — Nat. size, h, — Cysts enlarged. 0. — Section of same, d, — Spores 
and cysts z 500. e, — Free spores x 500. 

On living Rose Leaves. 
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PLATE V. 



OOI^IOMTCBTES— WSTILAGLNEI. 



a: 




c « * 




DsTLLAGO Segetum. 

a. — Kat. size, b, — ^Infected grain enlarged, c. — Spores x 500. 
d, — Spores germinating farther magnified. 

On Cereals and Grasses. 
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Tvliich prodace otber cells with incredible speed, and the interchange of 
flaids on either side of the membrane is the canse of the fermentation. 
German yeast is formed of the dried globnles. 

The Polyporus hetulinus makes very superior razor-strops, its substance 
containing minute crystals ; the Folyporua squamosus is also good for this 
purpose, if cut from the tree in autumn, then flattened in a press, rubbed 
carefully -with pumice, cut into slices, and each slice fastened to a wooden 
stretcher. The Polyporus fomentarius forms the amadou of commerce, 
formerly used only as " German tinder,'' but now applied — ^by, at any 
ratiO, one medical practitioner— in sheets to protect the backs of bed- 
ridden patients. Gleditsch relates that the poorer inhabitants of Fran- 
conia stitch it together and make garments of it. Polyporus ignariusis 
used as snuff in the north of Asia. Polyporus officinalis was formerly 
used as medicine, but is so employed no longer. Polyporus sulphureus 
families a useful dye. Oqprinus atramentarius may be made into ink. 
Amanita muscaritis furnishes poison for vermin, and is an ingredient in 
some intoxicating liquors. Wood impregnated with the metallic green 
spawn of the Peziza is of great value in the delicate inlaid work known 
as Tunbridge ware. A small fungus belonging to the Ascomycetes class, 
and known as ergot of rye, furnishes a powerful and useful medicine, 
though in the hands of the ignorant it is an extremely dangerous poison. 
Mr. Berkeley suggests that decayed fungus would form good manure. 
Such being the case, it would be well worth the trouble to let the laborers' 
children collect them and throw them into a heap, like dead leaves, for 
leaf-mold; thus even the poisonous species might be utilized. 

How TO GBOW MUSHROOMS. — ^Having received many communications 
asking for information in relation to mushroom culture, we append the 
following descriptive answer from the pen of Mr. William Saunders, 
Superintendent of the Propagating Gardens of this Department, who has 
given much practical consideration to the subject. Many persons sup- 
pose that there is a great difficulty in cultivating edible mushrooms, and 
they believe that there is a mysterious secret connected with their propa- 
gation known only to a few: 

Tbe poisonous properties of many species of fangi, and the difficnlty of distingnish- 
ing the good fironi the bad, militate against them, and render it necessary to be cau- 
tions in making them an article of food. Nevertheless, mushrooms are very generally 
esteemed when properly cooked, and are nutritious when used in moderation. Chem- 
icaUy they have more resemblance to flesh than any other vegetable. In some parts 
of Bussia it is said that the peasantry depend on mushrooms and bread for the greater 
part of their sustenance. They emplov about fifty kinds of fungi as food. In Bome 
there is an inspector of mushrooms, who attends the market as a guarantee for public 
safety; and, strange to say, our common edible mushroom {Agaricua campestria) is in- 
terdicted. Specimens of it brought to the fungus marl^et are sent under escort and 
thrown into the Tiber. 

It 'appears fix)m the remarks of mycologists that the migority of mushrooms are 
harmless; the poisonous varieties being the exception, the innoxious and esculent the 
rule. But the aifficulty lies in the selection, as we have no definite guide to point out 
what sorts ore, or what are not, poisonous. JB ven some of the wholsome kinds acquire 
noxious properties when grown under peculiar circumstances. Soaking in vinegar 
destroys many of the poisonous qualities, if present. Cooking also removes the dele- 
terious properties from many that would do unsafe to be eaten in a raw state. Various 
tests have been recommended. The presence of a free acid has been considered a sign 
of harmlessnesB. This is found not to be conclusive, as many, good and bad, will r^- 
den litmus paper. Cooking them with a silver spoon, under the impression that, if 
bad, the spoon will change its color, is also an erroneous idea. Selecting by color has also 
its disadvantages. Many of the most noxious species are of a snowy wnitoness, while 
others of a less tempting color are perfectly hannless ; so that great care and experi- 
ence are requisite to discriminate those that can be eaten with i^ety. 

The Jgaricus camjpestrie, or common mushroom, is the only species that is generally 
grown artificially. It is thus botanically described : Stipes (or stalk) two or three 
inches in length, w]^ite, solid, fleshy, furnished with an annular veil) (a thin xpem* 
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braneoas substance encircling the stalk.) Pileus (cap, or edible part) flesby» dry, con- 
vex, convexo-plane, white, changing from yellowish to brownish. "Gills (thin parallel 
plates underside of the cap) free, ventricose (swelling unequally on one side) pink, 
changing to deep purplish brown. Flesh (internal substance) white. 

There are several species of the Jgaricua besides the preceding, and also a few 
varieties of the A . campesirUj that are sometimes grown for tne table. It is unnecessary 
to describe them here, as those who purchase spawn need be under little apprehension 
of receiving a spurious article ; at least so far as my experience goes. I have never 
been disappointed in this respect. So far from there being any difficulty in growing 
them, I venture to say that not one in fifty who make the attempt will fail. Of course 
some little attention is requisite, as with everything else artificially circumstanced. A 
knowledge of the condition under whioh thoy are most plentifully tound in nature will 
be of material assistance to the grower. In very dry seasons, mushrooms are most 
plentiful in low situations, on rather strong soils ; on the contrary, should there be 
much wet, they are more abundant in uplands and drier localities.' A continuance of 
warm, dry weather, followed by slight showers, and a hazy, still atmosphere, brin^ 
them most profhsely. These considerations are worthy of being kept in mind in their 
artificial culture. There is no particular season for making a mushroom-bed. In win- 
ter it requires to be under cover, and in summer the difficulty lies in keeping it cool 
and moist. Autumn is perhaps the best season for making a bed out of doors ; and, if 
a constant supply be an object, a bed should be made up in some spare cellar about the 
beginning of November. 

Before entering into the details of management, it may be useful to make a few re- 
marks upon the propagation of spawn. Summer is the best time for performing this 
operation. Procure some horse-manure: if there is a sprinkling of short litter with 
it, so much the better; cow-dung and light loamy soil, or road scrapings, in about 
equal proportions ; it is not particularly necessary that they should be in exact quan- 
tities. I mention this in passing, as an idea sometimes gets abroad that, unless every- 
thing is mathematically adjusted by number or weight, it would be foUy to expect a 
satimactory result. Wash these ingredients together with water into a thick mortar, 
and spread it out three inches in thickness in an open shed to dry. As soon as firm 
enough, cut it with a spade in squares of seven or eight inches, set them on edge, and 
turn them occasionally to facilitate their drying. When they will admit of being 
handled with safety, cut with a knife two or three holes, about two inches in diameter, 
little more than half through the brick, and fill each hole with coed spawn, plastering 
it over with a portion of what was out out. They should now be left until quite dry. 
Have ready a quantity of fermenting manure which has been well sweeten^ by fre- 
quent turnings. Spread a layer of this six or eight inches in thickuj^ss, and build tho 
bricks on it with the spawned side uppermost, drawing the pile up to a point ; then 
cover the whole with warm manure. A genial warmth of about sixty degrees will be 
sufficient to cause the spawn to run through the whole of the brickp. When this takes 
place the process is ended. The brick can be laid aside in a dry place, and the spawn 
in them will keep good for years. 

Mushroom-beds out doors may be made of any material capable of producing a mild 
heat by fermentation. Stable-manure is best, taking long and' short as it comes to 
hand, and tossing it into a heap to ferment. When it oecomes sufficiently heated, turn 
it over, bringing the rougher portions into the center. This should bo repeated until 
it is well mixed and equally rotted. The object is to bring the whole' into an equal 
state of fermentation without rottenness, to drive off excessive moisture, and subdue 
the burning heat with the lea^t possible loss of the essential gases. If a third part of 
old hot-bed manure is mixed with it, it will moderate the heat and give the bed a con- 
sistency that it would not otherwise possess. Having it in readiness, choose a spot for 
making the bed ; if under the shade of a tree, so much the better. Mark out the ground 
four or live feet wide, and of a length to correspond with the quantity of manure. Com- 
mence by throwing in a layer of the least decayed portions of the dung ; then build the 
whole up in a rounded ridge three feet high. It must be equally and firmly beat down, 
that it may produce a mild, equable heat. Pushing in a few stakes at intervals all 
round and drawing < heso out occasionally, and at the same time feeling them with the 
hand, will afibrd a tolerable estimate of the interior warmth. The heat should never 
exceed ninety degrees after the bed is put up. If likely to get warmer than this, make 
holes all over it with a stout stake, and when the heat subsides to between seventy 
and eighty degrees, it is ready for planting the spawn. Beat the bed evenly all round, 
and insert the spawn just below the surface, in pieces the size of a hen's egg^ twelve 
inches apart ; then cover it over with a layer of strong, loamy soil two inches in thick- 
ness, beating it firmly and leaving it quite smooth. To prevent accident from over- 
heating, it should be only partly soiled at first — ^say, half-way up — covering the wholo 
some days afterward. To prevent the soil from cracking in dry weather, a thin cover- 
ing of short straw or hay may be thrown over it; very little watering will bo neces- 
sary. When it is found requisite to moisten the surface, let water pass through a fine 
rose on the outside of the covering, which is preferable to applying it directly on tho 
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PLATE VI. 



OONIOMTOBTES— USTILAGINEI. 
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TiLLETiA caries, Tul. 

a.— Infected grain, nat. size, h, — Section of grain enlarged, c. — Spores x 500. 
d. — Spore x 1000. c — Qerminating Spore. /. — Secondary Conjugating Sporeti. 
g, — Secondary Spores, j^. — Secondary producing Tertiary Spores, i. — Tertiary 
Spores again germinating. 

In kernels of Wheat. 
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PLATE VII. 



HYPHOMYCETES— DEMATIEI. 






PoLYTflEiNCiUM Trifolii, Kze. 

a, — Nat. size. h. — Tuft enlarged, c. — Threads and Spores x 500. 
On living Clover. 
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bed. Should the bed bo made up about the middle of Augosf, mushrooms may be ex- 
pected toward the end of Seutember, from six weeks to two months after spawning. 
When the nights become cola, the covering should be increased, and to guard against 
damp, chooE>e a clear day, occasionally turn off the covering, remove all decaying mat- 
ter, and when all is dry, cover as before. It will keep in bearing for two months or 
more, If the interior heat is preserved by additional covering. 

VariouB schemes may be resorted to for obtaining mushrooms in winter. Those who 
have a greenhouse may make a bed in the furnace-room, if they desire to do so, taking 
advantage of the heat that escapes from the furnace. A good supply may be had from 
a bed formed underneath the plant-stage, provided the drippings of water from the 
pots above be guarded against by boards or water-proof cloth. Portable boxes, three 
or four feet long, two feet wide, and one in depth, filled with horse-manure, and 
spawned in autumn, being set in a dry place, will, when soiled over in rotation, and 
placed in the warm end of a greenhouse, afford a moderate supply. Even good sized 
Hower-pots may be thus prepared, and a few introduced at intervals. The equal tem- 
perature of an underground cellar or root-room is very suitable for the growth of this 
esculent. In such a place mushrooms may be had the whole year from successional 
beds without much trouble or expense. Tho best crop I ever saw was in beds on esioh 
side of a close shed, with a row of fermenting manure between them. The frequent 
tnrniog over of the manure filled the place with an agreeable moisture, and obviated 
the necessity of watering. The ammonia disengaged by this process was also decidedly 
beneficial. Shelves four feet long and one in width, rising one above another, will be 
found economical where space is limited. Where an ample and constant supplv is de- 
sired, it is better to erect a structure on purpose. This need not be a costly af^ir. A 
house thMy feet long, ten wide, and ten high to the ridge, built with timber, would 
not be expensive. Allowing three and a half feet on each side for beds, there would be 
three feet in the center for a path, underneath which a flue or hot-water pipes should 
be placed. By having a bed on the surface, there would be spaoe for two tiers of 
shelves on f ach side, affording, in all, upward of six hundred square feet of surface for 

Sowing tho crop. This would be sufficient for a constant supply the whole year, 
eans should be provided in the roof for light and ventilation. Four windows, three 
feet square each, would be sufficient for this purpose. 

The principal material for forming beds in winter or at any season, on shelves, 
should consist of horse-manure, with a little short litter intermixed. As this is col- 
lected, spread it out thinljr to dry, turning it over frequently to prevent violent heat- 
ing. The object is to get it into a dry state without decomposition. When it is in this 
latter condition, commence making the bed, by throwing in the manure to the depth 
of three or four inches, and beat it firm with the back of a spade, or, what is more 
expeditious, with a flat, heavy board, having two handles to work it with. Proceed 
in this manner until there is a depth of ten inches or so, firmlv beaten ; then insert tJ^e 
spawn just below the surface as before. Insert the bulb of a thermometer into the 
bed, and should the heat rise above eighty degrees, bore holes eight or nine inches 
apart all over it. When the temperature is about seventy-five degrees, cover tho sur- 
face with two inches of strong turfy loam, well beaten, leaving the surface smooth and 
level. The atmospheric temperature may range from fifty to sixty degrees, with pro- 
portionate humidity. A sprinkling of short hay laid over the bod will keep it moist. 
Where it is found necessary to moisten the surface, apply the water on the hay, which 
is preferable to watering directly on the surface of the soil. Pass it through a syringe 
or finc-rosed watering-pot, observing to use the water a few degrees warmer than the 
temperature of the house. It is better to give it fbsqnently than too much at a time. 
If duly attended to, mushrooms will be gathered in six or seven weeks, and keep in 
bearing for two or three mouths. An occasional watering with weak, clear manure- 
water will prolong their duration. In gathering the crop, the mushrooms should be 
twisted up as far as possible without disturbing the young ones around. When cut 
over, the remaining part of tho stem is liable to hurt the others from its decomposi- 
tion. 

EsiBLE FUNGI. — As it is hichly important to be able to distinguish the edible from 
the poisonous fungi, I herewith submit a list of the former, as tested by one of the 
highest authorities on this subject. Dr. Curtis, of North Carolina : 

JgaricuSf (Amanita.) — casareus, strobiliformis, rubescens. 
iepio^a.— procerus, rachodes, excoriatus, mastoideus. 
ArmiUarla, — mellens. 

JVtc^^oma.— Kussula, frumentaceus, hypopithyus, Columbetta, castus, albellus, con- 
scciatus, personatus. 

Clilocylfc, — ncbularis, odorus, giganteus, cespitosus. 

CoUyhia. — radicatue, esculentus. 

Pleurotv s.-^ulmarmBf tessulatus, Pometi, glandulosus, ostreatus, salignus. 

Fo/cirria.— bombycinus, specioeus. 

CW^opi/wr.— Prunulus. 

Pholiota, — squarrosus, mutabilis. 
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P^aZZtofa.— campestris, arvensiB, amygdaHnuB, cretacens, Bylv&ticiu. 

Cojmnus. — comatns, atramentariiifl. 

Cortinarius, — infractas, violaoens. 

Cm'iinarius.^^holidewi, cinnamomenSy castaneiu. 

Hygrojyhorus.—ohryBodonf ebameoB, pratensis. 

Lactarius, — tormioosiis, iusalsus, pipeiatus, deliciosos, volemaSy Bubdolois. 

liiiseula.—BAnstA, lepida, Tireecens. 

Jiussula. — ocbroleaca alatacea. . 

Cantharellu8, — cibarius. 

Marasmitts. — oreades, ficorodonius. 

Boletus,— Ivitens, elegans, flavidns, collinitnB, granalatofl, boyinas, Bubtomfiat>3<U| 
ednliB, yersipellie, scaber, castanens. 

Polpypwrua, (1. i/esoptM.V— lencomelas, ovinuB, poripeB. 

Meriitina,—fiondoau», cnBtatUB, conflaenB, gigantens, Bulpbureus, berkeleii. 

Fiatulina, — hopatica. , 

llydnum, (I, Me»opu3,)—imhncsi,txim, sabsquamoB^m, laevigatmU) repandoip, ruf6S« 
cenB. 

jlfe}i>ma.— coralloides, capnt-Medus®. 

Spariesia. — crispa, laminosa. 

Clavariaf (Ilamaria.)—^yskf botrytis, fastigiata, mtiBCoideSy tetragona, cristata, ra- 
gosa, uliginea, macropns, sabtilis, pyxidata, aorea, formosa. 

2)'emeZ2a.— foliacea, mesenterioa. 

Dr. Curtis says that hill and plain, moantain and valley, woods, fields, 
and pastures, swarm with a profusion of good nutritions fungi, which 
are allowed to decay where they spring up, because people do not know 
how, or are afraid, to use them. "By those of us who know their use, 
their, value was appreciated, as never before, during the late war, when 
other food, especially meat, was scarce and dear. Then such persons as 
I have heard express a pr^erence for mushrooms over meat had gener- 
ally no need to lack grateful food, as it was easily had for the gathering, 
and within easy distance of their homes, if living in the country. Such 
was not always the case, however. I remember once, during the gloomy 
period when there had been a protracted drought, and fleshy fungi were 
to be found only in damp shaded woods, and but few even there, I was 
unable to find enough of any one species for a meal, so, gathering of 
every kind, I brought home thirteen different kinds, had them all cooked 
togther in one grand j^o^j^cmm, and made an excellent supper." 

" One important use to which several species of fungi can be applied is 
the manufacture of catsup. For this purpose, not only is the mush- 
room, Agarictis campesiriSj and the horse-mushroom, Agariotis arvensisy 
available, but also Agaricus rvhescens is declared to be excellent for the 
purpose, and a delicious, but pale, extract is to be obtained from Ma- 
rasmua orcadsa. Other species, as Coprinus comatm and C^inm 
atranientaritiSj are also available, together with Mstulina hepatica and 
Morcehella csculenta. In some districts, when mushrooms are scarce, it 
is stated that almost any species that will yield a dark juice is without 
scruple mixed with the common mushroom, and, it should seem, without 
any bad consequence, except the deterioration of the catsup. There is 
an extensive manufacture of catsup conducted at Lubbenham, near 
Market Harborough ; but the great diflSculty appears to be the preven- 
tion of decomposition- Messrs. Perkins receive tons of mushrooms from 
every part of the kingdom, and they find, even in the same species, an 
immense difference in the quality and quantity of the produce. The 
price of mushrooms varies greatly with the season, ranging between one 
penny and sixpence per pound. Messrs. Perkins are very careful in 
their selection ; but little iiiscrimination is used by country manufacturers 
on a small scale, who use such doubtful species as Agaricus lacrymo' 
hunduB with Agaricus spadiceus. and a host of allied species, which they 
characterize as nonpareils and champignons. In the eastern counties 
Agaricus arvensis has the preference for catsup." 
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PLATE VIII. 




FreDch Phylloxera, slightly 
tlifitorted. 



Frenoti Phylloxera, distorted iu luounliug. 




American Phjlluxera 



American Phyllu^ra. 
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MICEOSCOPIO CENTENNIAL COLLECTION OF FUNOL 

We propose to publish^ from time to time, in the monthly and annual 
reports of the Department, copies of the water-colored drawings of the 
centennial collection of microscopic fungi, edible and poisonous mush- 
rooms, textile fibers, &c., comprising the exhibit of the Microscopical 
Division of this Department. Asthis collection wasmadeunderthe super- 
vision of some of the most noted cryptogamists of Europe and America, 
and represent some of the most common types of fungi, it is believed it 
will prove of great interest to students of botany generally, and partic- 
ularly to the instructors of botany in the schools and colleges of agri^ 
culture of the Fnited States. 

We make our first selection, blue mold, Penicillium crtistaceumy from 
a class of common molds which are frequently found on moldy bread 
and other articles of food, and appear of various colors, blue, green, 
red, yellow, white, black, &c. Blue mold (P. glauoum) is suppo^ to 
have intimate relations to fermentation: a represents the appearance of 
this fungus to the naked eye on a piece of bread; &, tuft enlarged; c, 
threads enlarged, 420 diameters; d^ apex X 620; <?, chain of spores 
further magnified; /, spores germinating. 

CONIOMTCETES XTSTILAGINBL — Ustiloginei is the name given to a 
family of Goniomycetes fungi related to the Uredineij generally dis- 
tinguished by their growing in the interior of the organ (especially the 
ovaries and anthers) of flowering plants, causing deformity, absorption 
of the internal tissue, and its replacement by a pulverulent substance 
consisting of the spores of the fungi. In the earlier stage, the infected 
orgin exhibits either a grumous mass, or an interwoven filamentous 
mycelium, from which acrogenous spores arise; finally, the mycelium 
disappears, and a dark-colored (often fetid) powder remains, composed 
entirely of the spores, which are simple. 

UstUago segetum, a genus of UstUagineij frequently found on cereals 
and grasses, forming the blight called smut of com, commonly infesting 
wheat, oats, barley, and other grasses, filling the ears with a black 
powder of smooth spores about ^^ of an inch in diameter, in corn 
sometimes about twice as large in the varieties attacking species of 
Bromus. The smut of maize, U. maidiSy has minutely echinate spores 
^1^ of an inch in diameter. Sedges are infested by U. oKvacea with 
olive-colored spores. U. aniherarumj growing in the anthers of Caryo- 
phyllacecBj has violet-colored spores. Many other species are described 
by Tulasne.* 

PHYLLOXERA. 

The following letter, accompanied by specimens of the grsk^^e phylloxera 
was addressed to the Commissioner of Agriculture by Dr. 0. Jaqudme, 
of France : 

MAfifflSiLLES, September 26, 1876. 
To (he ConMiiisUmer of Agriculture : 

Sm : I haye the honor to send yon, by post, some specimens of the Phylloxera va»iar 
trix and some of the grape-roots whioh have Deen attacked by that insect ; of the rav- 
ages of which, in I^ance particularly, yoa are well aware. It is alleged, I belieyo 
nc^jastly, that we are indebted to yonr ooontry for this destmotive evil, the Phylloxera 
having been brought to this country in the first importation of American yines. Bv a 
comparison of our insects with yours, you can judge whether they are the same species. 
Please send me some specimens of your Phylloxera, and give me the particular habits 
of the insect. 

The habits of ours are as follows: 

1. During the summer, the wingless females remain about four months upon the roots. 



* See Miprographic Dictionary. 
6A 
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2. In October, some of the females, afber metamorphosis, takin/c flight from the 
ground, ascend to the st^ms of the vines, where they deposit their eggs. 

3. The eggs, which are called winter-eggs, are hatched in the sprixig. 

Yoars, &o., 

C. JAQUfiME. 

The specimens of Phylloxera vasiatrix alluded to arrived safely, and I 
mounted the best of them in balsam. Having good specimens of the 
American Phylloxera on hand, I selected two of them and also two of 
the foreign species, and had them photographed . The French Phylloxera 
appears to be smaller than the American. The same objective was used 
for both specimens, and they seem to be identical. Photographs have 
been forwarded to Dr. G. Jaqa^me, Marseilles, France. Since the receipt 
of the specimens no opportunity has occnrred to enable me to make any 
outdoor examination of the habits of the American Phylloxera'^ and, 
moreover, the grape-vines of this section of our country are seldom 
injured to any appreciable extent by this insect. 

Fig. A represents a top view of the French Phylloxera vastairiXf and 
B a profile of the same ; and and D represent two views of the American 
Phylloxera. 

EUCAI.YPTI. 

The preservation of medicinal alkaloids from fermentation is a sub- 
ject of much interest to the medical fraternity, hence the following 
inquiry addressed to the Commissioner of Agriculture by Dr. Wm. H. 
Boss, of this city : 

1019 F Street, N. W., 
Waskingtony D. C, December 11, 1876. 
Sib I My attention having heen lately oallecl to the properties of infasions of leaves 
of Euealypii to preserve m^ioinal allcaloids from fermentation, I would snggest that 
this be made a subject of examination by the Microscopist of your Department, with a 
view to ascertain their general bearings as an antifhngoid and deodorizer. 
Very respectfhlly, 

WM. H. ROSS, M. D., 
Profeisor of Materia Medioa and ITterapeutice, Univernty of Georgetowny D. C, 

In consideration of the preceding request, I made a series of experi- 
ments with eucalyptol and other essential oils, as follows: Twelve 
glass jars, each holding one quart, were arranged side by side. In six 
of them I placed a quantity of the leaves of several species of the Et^ 
calyptuSj taking care that each jar should contain the leaves of a dis- 
tinct species. The jars were then filled with pure water. Ground stop- 
pers were used to exclude air and dust from the solution. Each jar was 
numbered, respectively, from one to six. No. 6 contained leaves of the 
Eucalyptus globulus. Seven other jars, numbering from seven to thir- 
teen, were filled with solutions, and various plant-leaves, as follows : 
No. 7 contained a solution of sulphate of quinine in the proportion of 
about 3 per cent, of the alkaloid. In this solution I immersed a foreign 
grape-leaf. No. 8 contained a grape-leaf and pure water ; No. 0, a grape- 
leaf and pure acetic acid; No. 10, equal parts water j No. 11, a large 
cinchona-leaf and a weak, solution of the essential oil of tln^ Eucah^tus 
globulus^ made by immersing a few leaves of that plant in pure water, 
by which the water became impregnated with the oil. No. 13 contained 
water, a grape leaf, and about half an ounce of the flowers of sulphur. 
At the termination of ten days I found that nearly all the plant-leaves 
bad fermented ; the exceptions were those contained in numbers 6, 9, 
10, 11, and 13. Although eucalyptol oil is very sparingly soluble in 
water, its weak solutions prove highly antiseptic and deodorizing; and 
when the amount of albuminoids held in solution is reasonably limited, 
they are preserved. Solutions of the alkaloids, and some of their medic- 
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inal preparations, may, therefore, be prevented firom decaying by fer- 
mentation when alcohol cannot be used enccessfally with them. 

The foregoing results indnced me to extend my experiments to other 
well-known essential odoroos oils, first, to ascertain their relative valne 
as antiseptics and deodorizers; second, whether their oxidizing power 
is proportional to the strength of their odors ; and, third, their imme- 
diate chemical action on the soluble alkaline sulphides of potas&ium 
and ammoniam. For this purpose I arranged a series of test-tubes, 
about ten inches in length by one in diameter, each of which I filled to 
within half an inch of the top with water, adding a few drops of an 
e^ssential odorous oil, combining the mixture as weU as could be done 
by shaking it. All of the essential oils are sparingly soluble in water. 
In this series of experiments I used the oils of l^rgamot, spearmint, 
doves, caraway, cinnamon, lavender, peppermint, lemon, winter-green, 
rosemary, origanum, and cajeput. The results demonstrate that sev- 
eral of them decompose the sulphide of potassium quickly, while others, 
altbough highly odorous, are slow deodorizers, and do not seem to de- 
compose these sulphides under the conditions stated. Bosemary, pep- 
perment, winter-green, and lavender are of this class. 

If concentrated solutions of the oils of pennyroyal, tincture of myrrh, 
the oil of rose geranium, and oil of horse-mint are combined in separate 
test-tubes with sulphide of ammonium, it will be found that pennyroyal 
and myrrh produce a heavier precipitate than either of the other two 
oils, rose geranium and horse-mint. 

Tberoil of cloves oxidizes quickly the potassium of the sulphide and 
precipitates sulphur when both solutions are combined in concentrated 
form, and it also decomposes this sulphide when it is highly diluted; 
but it exhibits no decomposing properties when combined with the sul- 
phide of ammonium. Concentrated sulphide of potassium and ammo- 
niam exhibit but very slight action on cajejput. Origanum decomposes 
concentrated sulphide of potassium, while it exhibits no reaction on the 
SQlphide of ammonium. Turpentine and enicalyptol oil have a similar 
action on the concentrated solutions of potassium and ammonium sul- 
phides ; but the eucalyptol exhibits a higher precipitating power than 
torpentine or any other of the essential oils with which I have experi- 
mented. 

It is generally believed that the atmosphere of pine forests is highly 
favorable to invalids suffering from pulmonary complaints, and it has 
been supposed that the oxidation of the oil of turpentine exuded from 
pine-trees, and of other essential oils, such as the odorous oils of fiowers 
in the air, is attended by the formation of ozone. Inasmuch as the 
oxidized oils and the air in their vicinity exhibit the reaction of ozone 
with potassium iodide and starch. Eangzett attributes the active 
properties of the oxidized turpentine-oil to the formation of monohy- 
drated terpene oxide 0^°ff^OH*O, which was shown some time ago 
by Sobrero (Ann. Oh. Pharm., b. xxx, 106) to be formed when turpentine- 
oil containing water is exposed to the sun's rays in a vessel filled with 
oxygen, (see page 887, Watt's Chemistry, second supplement,) and it has 
been shown that the air of the country contains an odoriferous and 
oxidizing principle which imparts to it a peculiar odor, and the power of 
blQiug iodized red litmus paper; also of decolorizing blue litmus paper 
without previously reddening it, and of destroying bad odors. This 
principle is called ozone.* 

When a varnish containing commercial turpentine is applied to a 

• Ozono ia siippoa^ to Ijo oxygen in a positive etate, or aUotropic form, having acid 
properties. 
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bronzed surface, the metallic powder is oxidized by the turpentine. If 
copper-bronze powder is combined with turpentine, the bronze is first 
oxidized and ultimately dissolved by it. Since, then, turpentine has an 
acid reaction on copper bronzed, it will necessarily have a reaction on 
the alkaline metals. When common oil. of turpentine is added to the 
sulphide of potassium, the potassium is oxidized, and sulphur precipi- 
tated. In this way we may be able to explain in part the deodorizing 
action of essential oils on soluble sulphides and gaseous sulphur com- 
];>ounds. l?o test this, I poured an ounce of turpentine into a transparent 
glass quart jar, in the atmosphere of which I suspended a sheet of bib- 
ulous paper which was saturated with a composition of the iodide of 
potassium and starch. The mouth of the jar was quickly covered with 
a sheet of glass to exclude the action of the air. Within ten minutes 
the paper appeared brown. The turpentine had oxidized the potassium 
and liberated the iodine, which in turn colored the starch purple; but, 
to render this fact more apparent, I combined a drop of turpentine with 
a drop of the composition of iodide of potassium and starch. When the 
composition became visibly brown to the naked eye, and was placed 
under a suitable power of the microscope) it was observed that many of 
the starch granules were stained purple by the iodine. Subsequent ex- 
periments with concentrated eucalyptus oil and the starch composition 
gave similar results. Had these experiments been made in a pine forest 
or plantation of JEucahiptiy the liberation of the iodine, and coi^^equent 
coloration of the starch-paper, would have been attributed to the pres- 
ence of ozone in the atmosphere. Nearly all the essential oLLtf i;ive 
similar results when combined direetly with the iodide of potassium and 
starch. Since the preceding experiments were made, I have placed a 
paper moistened in the stardi composition in an inclosed atmosphere of 
turpentine, placing the jar containing it in a dark closet; but the action 
of the turpentine vapor seemed to be as powerful in darkness as in the 
presence of light. 

Some suppose that ozone, or active oxygen, is in great abundance in 
the atmosphere of eucalyptus plantations, and, as a consequence, the 
poisonous gases of marshy districts in their vicinity are decomposed by 
it, ozone acting the part of an acid; while others have supposed that 
such unhealthy regions are purified by the rapid absorption of the marsh- 
waters, owing to the very great rapidity of the growth of the Uticatypttis 
family. It is not my purpose to discredit the views of those who 
attribute so much importance to the production of ozone under such 
conditions, but to remind those who insist that oxidation of the gases of 
malarial districts, and the consequent improved healthy condition of 
them, in the presence of the essential oils of the eucalyptus family, or of 
other odoriferous plants, are not necessarily the result of ozone. Any 
acid or substance having an acid reaction will oxidize the potassium of 
iodide of potassium. My experiments demonstcate that eucalyptoli tur- 
pentine, benzole, or any of the essential oils will oxidize potassium when 
it is combined with iodine or sulphur; and we are, therefore, in a posi- 
tion to explain how the favorable changes and purifications of the 
atmosphere to some extent are affected, independent of the theory of 
ozone. Turpentine of commerce contains formic and succinic add, 
(Lowig;) but turpentine itself is anoxidizable body, as has been shown, 
and will oxidize some foreign bodies in the atmosphere. Mix turpentine 
of commerce with caustic potash and suspend in its atmosphere a slip 
of paper moistened with the starch mixture ; after the lapse of twelve 
hours it will be found that the starch is colorless or tinged yellow, instead 
of a very dark purple ; in this case demonstrating that the presence of 
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an alkalic atmosphere may 'modify the oxidizing conditions. Place half 
an ounce of turpentine in a qaart jar, and put in the jar a test-tnbe con- 
taining the sulphide of ammonium, which is very volatile, taking care 
that only the gases of each liquid will come in contact. Suspend in this 
mixed atmosphere a slip of the starch-paper* and exclude common air. 
After the lapse of twelve hours it will be found that the test-paper is 
saturated wiMi the snlphide of ammonium, and no tinge of purple or 
other indication of free iodine is observed^ in this case the atmosphere 
is highly alkaline. 

If to an aqueous solution of iodide of potassium and starch a few 
drops of commercial turpentine be added, by agitation a purple color 
will appear, first on the top, but ultimately the entire mass will appear 
beautifnlly stained. If a portion of the liquid be examined under a 
suitable power of the microscope, it will be seen that the starch granules 
have become swollen and are tinged a blue-purple. The granules have 
an appearance of partially-boiled starch, and remain suspended for a 
long period in the Mqnid. Slips of iodized starch-paper prepared with 
very weak solutions of iodide of potassium, hung in an inclosed atmos- 
phere of turpentine, take a very slight tinge after a lapse of twelve 
hours. The same changes are observed when other essential oils are 
used, but when a saturated solution of the iodide of potassium and starch 
are used instead, a very deep color is quickly obtained. Sometimes the 
color will approach to blackness, but is in resdity a deep purple, as seen 
under the microscope. When the oil of bergamot is used with the weak 
solutions, a very slight change is effected^ but shonld a drop of the 
sterch mixture fall into this oil, it will take a veiy deep stain. Ifearly 
aU the essentisd oils behave in a similar manner under similar conditions. 
The vapor of benzole, supposed to be chemically pure, does not give any 
appreciable color to iodized paper; but when droppings of the starch 
mixture are immersed in the benzole from ten to twenty hours, they be- 
come deeply stained brown or purplish. It will be seen that various 
substances of a very dissimilar character, chemically considered, give 
add reaction; and those who favor the ozone theory in eucalyptus, 
coniferous, and other essential oils, will do well to consider the facts 
above recited. It is only by a full and faithfal consideration of all the 
facts which relate to the changes and conditions that aftect the (ozone) 
test-paper that a knowledge of it« value or worthlessness may be under- 
stood. 

The fleshy sides of the skins of animals may be preserved from putre- 
faction by rubbing on them eucalyptus oil. It may also be combined 
with plaster, and injected into the veins and arteries of animals for the 
purpose of preservation. 

As a result of actual experiment, I find that beef or any animal mat- 
ter may be preserved by it. I placed two ounces of solid beef in a glass 
jar with a few drops of this oil, securing the contents from contact with 
the atmosphere by means of a glass stopper. At the expiration of three 
months I examined the beef and found it fresh, and on cutting into it 
the fresh surfaces appeared of a healthy flesh color. I examined the 
surface, by removing portions of it and placing them in the usual man- 
ner under a power of about 350 diameters, but no organic germs of any 
kind were visible. I next removed the beef from the jar, and exposed 
it to an atmosphere of about 75° F. Within twenty-four hours after- 
ward the beef dried up, and became very hard, showing no sign of 
moldiness or patrefaction. In consideration of these facts, I deem it 

* Paper dipped in a solation of iodide of potossiam and etarcb. 
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probable tbat oacalyptas oil may be safely employed, and with advan- 
tage, in cases of humid gangrene, as it certainly will preserve animal 
matter from decay and deodorize that which is patrescent. 

The preceding experiments demonstrate that eucalyptus oil, turpen- 
tine, and, indeed, nearly all the essential oils, possess an oxidizing prop- 
erty. To speak in figurative language, they have the power to burn up 
or decompose some products deleterious to health, which are always 
present in malarial regions, and are well known as products of animal 
and vegetable decay. 

Composition of kucalyptol, C"H«K), (Colez. Ann. Ch. Pharm., cliv, .372.)— The 
Sanatarian Monthly Journal says: This oomponndis contained in large quantity in the 
volatile oil of £uodlfmtus globulua, a tree indigenous in Tasmania and much cultivated 
in the southwest of Europe. The crude oil contains also a number of products with 
boiling points between 188^ and 190^, and above 20(P ; the eucalyptol is contained in 
the portion which passes over between 170° and 178°, from which it may be obtained 
pure by contact, first, with solid potassium hydrate, then with calcium chloride, and 
subsequent distillation. 

Eucalyptol boils at 175°, has a spedfio gravity of 0.905 at 8°, and turns the plane of 
polarization to the right. Its molBcatiir rotary power is +10.42° for a length of 100 
millimeters. It is slightly soluble in water, and dissolves completely in alcohol ; the 
dilute solution has an odor of roses. Vapor density, obs.=5.92; calc.=6.22. 

Ordinary nitrio acid attacks encalvptol, forming, amons other products, an acid 
probably analogous to oamphorio add. Strong Bulphurlo acid blackens eucalyptol, and 
water separates from the product a tarry body, which yields by distillation a volatile 
hydrocarbon. 

Eucalyptol heated with phosphoric anhydride parts with water, and yields eucalyp- 
tene, Ci^H^*, (vapor-density =» 5.3,) which boila at 165°, and has a specific gravity of 
0.836 at 12°. At the same time there is formed another liquid, euoalyptolene, which 
has the same composition, but boils above 300°. Eucalyptol absorbs a large quantity 
of dry hydrogen onloride, the liquid first solidifying to a cijstalline mass, which, how- 
ever, afterw^ liquefies, with separation of water and formation of a body appar- 
ently identical with eucaiyptene. 

Just out-side the walls of Rome m«y be seen the Abbey of the Three Fountains, long 
since abandoned on account of the onhealthfulness of the locality. In 1868 some 
French Trappists obtained possession of this place, with the intention of reclaiming 
the land and rendering the locality tenable. But they suffered severely from the effects 
of malari^ and in summer were obliged to go every night into the city to sleep. 
Father Gallos, having learned the qualities of the EuctUyptua globulus, determined to 
test its value in this place. His success has been complete, and the ecclesiastics, as 
well as the cultivators of the soil, are now enabled to reside permanently on the prem- 
ises, without any apprehension for their safety. Father Gallos has been complimented 
for nis success by the Aerioultural Bureau of Bome, and many of the members of the 
ajgricultural committee nave visited his plantation to obtain plants and seeds, and tes- 
tify their appreciation of the benefits he has conferred on the health of the people as 
well as on agriculture. 
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Sib : I have the honor to present my twelfth aunnal report as Statisti- 
cian of the Department of Agriculture* The period covered by the 
work of this division has been emphatioally an era of statistical progress. 
The advance of the world in industrial invention and social science has 
demanded increased activity in statistical investigation, and greater 
accuracy and breadth in statistical statement. The progress of nations 
in beneficent legislation and good government has been found dependent 
upon the work of the statistician. The«proflt of the tradesman and the 
thrift of the farmer are greatly affected by the accuracy of the informa- 
tion upon which the business operations of each are based. 

The intelligent farmer is beginning to learn that misrepresentation of 
crop prospects, in the interest of higher prices, meets with but temporary 
and partial success, followed by revulsion and disaster. As water finds 
its level, so prices naturally tend to the equilibrium found under the 
law of supply and demand, which acts as inevitably as the law of gravi- 
tation. If a high price is obtainexl for a time, under a false impression 
of scarcity, the producer inevitably pays the penalty in prices running 
to the other extreme, whenever a surplus is accumulated in the hands 
of the purchaser for consumption. The buyer, with better means of in- 
formation and a longer purse, oftener defrauds the isolated and needy 
producer of a portion of the legitimate results of his labor. The truth in 
its plainest garb subserves b^t the true interests of consumer and pro- 
ducer, though not the pecuniary advantage of the sharks who would 
thrive by the plunder of honest labor, making more in an hour than the 
producer receives for a year's work and investment. 

It is conceded that the Government has an interest and a stake in the 
enlightenment of laborers, agricultural and mechanical, the makers of 
the wealth and conservers of the prosperity of the country, for their 
guidance in production in kind and quantity required and for their pro- 
tection against the pirates of trade. The revenues of the Government, 
as at present secured, depend upon the ability of the masses to consume 
the products of native and foreign industJi^ ; and the prosperity of the 
nation is involved in the welfare of the industrial classes. Even mon- 
archical governments see the necessity of aiding industry by technical, 
agricultural, and industrial education; by commissions for scientific and 
statistical investigation ; in brief, by doing for the producers collectively 
what they have no means or sufficient inducement for doing individually, 
or even by organized association. Millions annually are spent for such 
purposes by Prance, Austria, Italy, and other European governments. 
Beports of investigation bearing on the interests of labor are multiplied 
annually, greatly to the advancement of industry and human happiness. 

Becently the subject of international statistics has attracted much 
attention abroad and among progressive minds in this country. Sev- 
eral sessions of the International Statistical Congress have been held 
with good results, though a far greater work yet remains to be accom- 
plish^. It is of the utmost importance to this Government that a sys- 
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tern of international crop reports should be inaugurated, and the prompt 
exchange of current statistics should be secured. It is my desire that 
this Department especially should be encouraged to participate in an 
effort in one, and, if possible, in both of these directions. 

It is unfortunate that a higher appreciation of the value of investiga- 
tion tending to the introduction of new industries into this country^ and 
for the protection of those already established, should not characterize 
our- law-makers. Few of the State legislatures have ever provided a 
permanent system of statistical inquiry, though more has been accqm- 
plished in ten years in that direction than in the entire prior history of 
State legislation. In some cases, after successful initiation, ignorant 
majorities have ruthlessly stricken down a system just beginning to work 
beneficently.' A department of agriculture established in Georgia, the 
first in the cotton States, at the cost of a few thousand dollars per an- 
num, haa been the means of saving and producing millions in the inspec- 
tion, of; fertilizers and the stimulation of neglected branches of produc- 
tion ;«^yet a majority report of a committee of the legislature has recom- 
mended its abolition, though the minority showed tiiat it was patting 
intorthe State treasury, far more than its cost in fees for inspection of 
fertilizers.. 

The provision for statistical investigation in this Department has 
sometimes been less than that provided by a single State for a similar 
purpose. It was but $10,000 in 1876, a sum not sufficient for the salaries 
of a meager clerical force for compilation in the office, when $50,000 was 
necessary properly to supplement and complete the gratuitous work of 
the statistical corps worth three times that sum. A moderate increase 
was obtained for the coming year, on tiie demand of the House Committee 
on Agriculture, yet the $15,000 given was far less than the allowance in the 
infancy of the division, when tibe requirements of its service were not a 
fourth as great as at present. A member of the committee from Korth 
Carolina, in the discussion, declared ^< that the amount of information col- 
lected by this Department cannot be procured from any other source at a 
cost ten times as much as asked for by the Committee on Agriculture." 
An influential member from New York asserted that " every interest in 
this country can obtain appropriations more readily than the agricultural 
interest."' A Pennsylvania member believed that the increase would be 
repaid " ten times, probably a hundred times, to the people of the 
country in the information brought to them." The following statement 
of the work of this division, made by the Statistician at the unanimous 
request of the Committee on Agriculture, was ordered to be printed in 
the Congressional Record, and will convey some idea of the work reason- 
ably required ol this branch of the Department service : 

In response to the request of yonr committee for a showing of the inadequacy of the 
proposed appropriation for the Statistical Division of this Department, aUow mo to 
present the allowing considerations : 

The appropriation is for the entire expenses, indndiog clerical seryice, of this division^ 
the current work of which includes — 

1. Statistical investigation in more than twenty-five hundred counties of the United 
States.. 

2. The croprreporting system now including our organized corps of correspondents 
in seventeen nundred of the principal counties. 

3.« Investigations for furnishing advanced and practical original material for the 
annual volume, 

4. Record and tabulation of such statistics, with current data from official statistics 
of States, boards of agriculture, and of trade. 

5., Translation and compilation of foreign, official, and other statistics of agriculture. 

6. Writing and editing fifteen hundred printed pages, annually, of regular and special 
reports,, and preparing an equivalent of one thousand pages more for industrial, com- 
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mercial, and other orgauizations ; in all, an annual average of sevnnty-five liundrod 
mannBoript pages. 

For this wotk, at its initiation thirteen years ago, $20,000 was appropria4^, in addi- 
tion to the salary of the Statistician. With the decrease of appropriations, a few years 
later, as the war-begotten labors of other branches of the civil service declined, the 
^pro rata system of reaction was applied to this new work, when its importance and 
usefalness demanded increase, and the appropriation was cnt down to $15,000. Last 
year it was reduced to $10^000 for all these purposes, when the salaries of the regular 
force of clerks employed in tabulating ana recording amounted to $10,600, leaving 
nothing for collecting statistics, statistical investigations, or the preparation of mate- 
rial for the annual volume or other work. This staggering blow might have been 
regarded as a vote of censure, but for the fact that on the day before an appropriation 
of $130,000 was voted for the printing for congressional distribution of 300,00)0 copies 
of the annual, for which no future provision was apparently desired. But it was evi- 
dently an accident of the conference committee, as it was less than provision made in 
the House bill, which was enlarged by a Senate amendment. 

The appropriation proposed in the present bill, |5,000, if all applied to the collection 
of statistics, will not give twenty cents for each monthly county return or pay the 
postage between our county correspondents. If applied to the routine office-work 
exclusively, it would not pay $2 each per day for the smallest force for its possible 
accomplishment. If used for investigations and writing for the annual, all other work 
being discarded, it could not produce a volume worthy an edition of 200,000 copies, or 
even 10.000. In fact, it would be far better to blot out the (5,000 and the division and 
its work together, and with it the Department, rather than to degrade and dwarf to 
utter inefficiency a branch of the service which has possibilities of eminent usefhlness 
and needed protection to both producers and consumers, who have already been saved 
the plunder of millions by heartless speculators through its instrumentality. 

Ton know well the history of agricultural appropriations; that a hundred dollars has 
been given in the aid of commerce to every dollar appropriated for the promotion or 
protection of agriculture. There is no lack of provision for investigation in aid ofother 
industries. One of the geological explorations.of the Rooky ^fountains in 1876 obtained 
$75,000 ; another, $40,000 ; a third, $3i5,000, and $40,000 more were given for illustrations 
of two of them. In the same year the appropriation for the observation and report of 
storms was $470,000 for the benefit of commerce. There was appropriated for clerical 
service in compiling commercial statistics during the same year $59,440, and an addi- 
tional fund of $20,000 for special investigation. There was also as large a sum appro- 
priated for the preparation of a single annual of mining statistics in the same year as 
was given for all the operations of the Statistical Division. And yet there is no Gov- 
ernment publication for which the popular demand is so imperative and public appre- 
ciation so marked as for the reports of agriculture. 

We have at least the value of $150,000 per annum in gratuitous service of public- 
spirited citizens. We need $50,000 per annum to supplement this work and render it 
truly efficient. But for the present year $20,000 is as small a sum as should be given 
for present purposes. 

OEOP ESTIMATES OP THE YBAE. 

In former times there were attempts at estimates of the qaantitie? 
produced of principal crops, but they were either futile or so unsatisfac- 
tory that they were soon abandoned. The difficulties of the work are suf- 
ficient to stagger the determination of any one to make such attempt. 
The national census, costing millions once In ten years, is more a series 
of minor estimates than an actual enumeration, so far as crops are con- 
cerned; the defective memory of the farmer as to the crops of the pre- 
vious year, which may never have been actually measured, is the best 
dependence of the census-taker, when he is too conscientious to take 
second-hand estimates of neighbors or make draughts upon his imagina- 
tion for facts. 

Yet estimates must be made, and are daily made, even before a crop 
is half grown, and published as a guide to trade operations, most fre- 
quently by those interested in speculation. A traveler rides by rail, 
through tunnels and cuts and over barren slopes, by uight and day, and 
is ready for ttie most detailed and accurate of estimates; and the 
country trader and railroad-agent is equally ambitious and confident. 
Thousands of such irregular and unsystematic, estimates might give an 
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idea of great changes in prodnction^ but would be valueless for detailed 
and x)articular statement that should even approximate the truth, 

What are our facilities for such workt Meaner enough in some re- 
si)ects, costing a mere trifle in money, but invmving gratuitous work 
of tiiousands of earnest men. We have a board of statisticians in each 
count}', trained for the work of comparison with former areas in specific 
crops, with the normal condition of the plant of each from month to month, 
and ultimately with the result in quantities produced. These returns are 
scanned, and any obvious error corrected before recording. The records 
are made by the counties as reported, summed up and averaged, and 
such averarges corrected by a duplicate record, in which the differences' 
in productive value of the counties is considered. The corrected result 
stands as an average, not inevitably of the whole State, but of such por- 
tion, half or two-thirds, or whatever area is.reported of the entire State. 

Now, these men are fallible and may err in judgment. If their exact 
figures are taken, and made to cover unreported areas as well, and their 
errors are annually piled on errors^ the oumulative inaccuracy might 
become something utterly, if not monstrously, unreliable. What is done 
nextt Here is where all routine aritiimetic, all ordinary clerical effort, 
is found unavailing and worthless. There are now tests to be applied by 
which errors are eliminated ; first, by comparison of results of separate 
returns made at different times, as changes in acreage tested by returns 
of quantity produced, rate of yield per acre, etc. When discrepancies are 
found, they must be reconciled by an investigation of the local circum- 
stances affecting the result, the. history of the season in the monthly 
returns of condition, returns of prices as a valuable indication of 
increased or decreased supply, the various existing causes of local 
changes in cropping, and outside data from State or other reports. 

In the case of the principal crops in the older and settled States, 
these methods diligently pursued, with a knowledge of the quality of 
soils and special cropping of every slope and valley in the United 
States, it is possible to obtain very satirfactory results. Eemarkable 
accuracy, even in the absence of yearly State reports, has been attained 
in some notable cases of fluctuatmg production. Illinois, for instance, 
promising nearly 250,000,000 bushels of com in July, was credited with 
scarcely half that amount in November, 1869. The census of the fol- 
lowing year corroborated a deficiency of more than 120,000,000 bushels. 
The wheat-crop was reported at almost the exact figures given by 
the census; and the nnmbers of fjarm-animals were as near as an inde- 
pendent census by the same marshals would have made it. In the 
South and distant West, in the shadow of the war and amid the rush 
of new settlement, similar accuracy was not possible. It is gratifying 
to know that substantial progress in the direction of accuracy has been 
made, which, with better facilities in the future, may be materially 
quickened. 

CROPS OP THE PAST YEAR. 

Com.— The crop of 1876 is placed at nearly 1,284,000,000 bushels, only 
37,000,000 less than the great crop of 1875. The rate of yield per acre 
is 25 bushels, which is about 4 bushels per acre less than last year. 
The acreage of Illinois is plac^ at 8,920,000 acres, an area about 50 per 
cent, greater than that of the State of New Hampshire. Iowa and Mis- 
souri come next. 

The surplus of the crop of 1875 has had an effect in reducing the aver- 
age price from 42 (in that year) to 37 cents. 

Wheat.— The reported deficiency of 36,000,000 bushels of spring- wheat 
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in the Northwest proves on analysis of all the facts to be substantially 
correct. The yield in New York and Pennsylvania was larger by 8,000,000 
bushels than in 1875. A large increase is also found in the South, mainly 
in Texas. Tbe effect of such increase was to make the crop nearly as 
large as the medium one of 1875. The figures in the estimates are 
289,35(),500 bushels. The acreage is estimated at 27,627,021, against 
26,381,512 in 1875. The yield per acre is less only 10.4 bushels ; in 1875, 
11.07. Both of these crops are, therefore, below a medium yield. A 
good yield would produce, with the present acreage, 330,000,000 bushels. 
The average price of wheat is $1,037, 3 cents higher than that of the 
previous year. 

Rye, — There is a small increase in the area of rye as well as in the 
rate of yield. Average yield, 13.8 bushels ; price, 60.9 cents per bushel. 

Oats, — The acreage of oats was increased nearly a million and a half, 
but the product is placed at 320,000,000 bushels, 34,000,000 bushels less 
than in 1875. The price averaged 35 cents, 2 cents more than that of 
the previous year, notwithstanding the great abundance and low price 
of corn. 

Barley, — No increase in the area of barley is reported; but there was 
an improvement in the yield, which averaged nearly 22 bushels. Value, 
GG.4 cents per bushel. 

Buckicheat — ^The reported area is slightly decreased, as well as the 
total product, with an increase of average price, which is 72.6 cents. 

Potatoes. — A marked change in potato-production is indicated, the 
crop of 1876 being the poorest for many years ; the reduction being from 
166,000,000 to 125,000,000 bushels. 

-Hay.— The hay-crop of 1876 was unusually heavy, amounting to nearly 
31,000,000 tons, 10 per cent, larger than that of 1875. The large sup- 
ply affected the price, which averaged $11.90 per ton, against $12.27 
the previous year. 
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TahJe showing the product of each princijuil cropytfc.jfor 167u— Continued. 
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90,000 

9,000 



500,000 

'ii5,'6o6 



1,890,000 

35,000 

360,000 

1,050,000 

!I7,500 

130,000 

1,700.000 

7,568,000 

575,000 



SI, 000, 000 
9,750,000 
9,760,000 

40,095,000 
6,600,000 
3,750,000 

93,000,000 
1,500,000 
5^000,000 






100 

1,500 

90 



39 
14.7 
18.5 
37 
93.5 
90.6 
140 



1.00 



35 
18 

13.5 

30 

95 

13 

100 

1,640 

L09 



19 
27 
19 



65 
"6*80 



39.5 
14.5 
19 
94 
93 
15 
65 
1,990 
1.03 



30 
15 
19 

98.5 
99 
14 
55 
700 
1.15 



|2 

SO 



30,900 

27tf 

780,000 



930,385 



48,519 
98,639 

4,394 
193,000 

5,377 
19,368' 
37,607 



1,060,500 



1,396.397 



39,857 

979 

91, 518 

10.333 

9,900 

4,153 

39,500 

9,835 

661,764 



775, 139 



8,985 



1.541 

3,333 

473 



7,C99 
'i43,'750" 



165,074 



56,993 
9.413 

30,000 

43,750 
1,100 
e.6GG 

96,153 

6,903 

558,959 



733,400 



700,000 
650,000 
930,000 

1, 404, 385 

300,000 

967.857 

418, 181 

9,149 

4,809,505 



-8,849,130 



? o 

•30. 



CO 

19 

19 98 



78 
1 43 
06 
49 
83 
64 
50 



10 31 



75 
1 30 
90 
51 
90 
65 
83 
00.4 
10 00 



75 



90 
60 
90 



1 00 
9666' 



74 
1 30 

86 
48 
99 
80 
97 
09.1 
17 50 



68 
1 31 
89 
4:2 
8J 
74 
fcO 
08.4 
11 20 



I 



9,394,000 

49,680 

8,090.500 



13, 76G. 4r>0 



1, 475, 766 
609,030 
70.800 

1,895,880 
106,480 
9S5.360 

2,639,500 



10, 933, 755 



17, 978, 565 



862,500 

99,750 

901,450 

949,900 

49,500 

35,100 

2,697,500 

437,100 

10,800,000 



15,415,800 



217,500 



16, 650 
54,000 
8,100 



500,000 

'2,'36o,'o66 



3,096,950 



1,369,000 
45,500 
309,600 
504,000 
95,300 
204,000 
1,649,000 
688,688 
10,069,500 



14, 737, 588 



14, 980, 000 

19, 779, 500 
9,263,900 

16,810,500 
5,478,000 
9,775,000 

18,400,000 
196,000 

62,790,000 



135,695,900 
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Table ahotcing the product of each principal crop, <f*c, for 187G— Continued. 



Prodneti. 


B 


i 

r 


J25 


Is 


1 

1 


XEW JEIUBKT. 
Indian com..... f»n«>»Al« 


9,400,000 

9,176,000 

590,000 

4,150,000 


36 

lao 

U5 
86.5 


961,111 
160,000 
38,518 
150,603 


$0 56 

133 

81 

43 


$5,864,000 

421,800 
1,743,000 


-^heftt 


do 


Eye 

Oats 

Barley 


do.... 

do.... 

do.... 


Buckwheat 


do.... 


330,000 
9,100,000 


11.5 
40 


88,695 
63,500 


83 
190 


»«,900 
9,580,000 


Potatoes 


do.... 


Tobaooo 


pounds. 

tons. 


Hay 


590,000 


1.90 


401,666 


15 90 


9.381,000 


Total 






1,189,093 




83,475,420 




''AKIA. 

bushels. 

do.... 

do.... 

do — 

do.... 

do.... 






FENNSTL^ 

Indian oorn 

Wheat 

Bye 

Oits 

Barley 

Backwheat 


49; 950, 000 
18,740,000 

3.940,000 

33^150,000 

560 000 

9,100,000 

6,800.4)00 
1^:900 000 

9,900,000 


35 
13.8 
14 
98.6 
99 
13.6 
50 
1,380 
1.93 


1,907.142 

1,410,696 

931,498 

1, 159, 090 

25,454 

154.411 

136.000 

9.565 

8,357.783 


55 
125 

74 
35 
85 
74 
85 
00 
13 16 


83,837,500 
83.425^000 
8,397,600 

476,000 

51780,000 

1,188,000 

35^864,000 


Potatoes 




Tobacoo 

fl»y 


pounds. 

tons. 


Total 






6,700.509 




104, 984, 600 




IBS. 

bushels. 








DELAWJ 

Todian oo™TT-T--tT»T--,T 


990,000 

19,000 

375^000 


SO 
16 
13 
96 


188,333 

57,500 

923 

14,493 


SO 

197 

80 

31 


1,985,000 
1/168,400 


Wheat 


........... .....do.... 


ItTe 


... ............ do« ... 


9,600 


oSi:::::::::::::::::,:. 

Barley 


do.... 

do.... 


127,500 


Backwheat 


....' do.... 












Potatoes 


do.... 


325,000 


70 


4,642 


95 


308,750 


Tobacoo 


pounds. 

tons. 


Hay 


37.500 


1.18 


31,779 


15 00 


563,500 


Total 






837.600 




4,101,750 




LSD. 

bushels. 

do.... 








MARTU 

Indian oorn 

Wheat 


13.780.000 

6,000,000 

315,000 

4,450,000 


99 
19.5 
13.5 
91.5 


47.\178 
480,000 
93.333 
206,976 


49 

127 

76 

34 


6,752,200 

7,620,000 

239,400 


Rve 


do.... 


oSL ::...:... 

Barley 

Buckwheat 


do.... 

«lo.-.. 


1,513.000 


do.... 


""■75*008' 

1,150,000 

91,500,000 

837,000 


19.5 
64 
690 
1.90 


3,846 

17.968 

31,159 

197,500 


61 

73 

08 

14 50 


45,750 


Potatoes .........; 


do.... 


839,500 


Tobacoo 

Hay 


pounds. 

tons. 


1.780,000 
3,436,500 


Total 






1,435.954 




22,166,350 




lA. 

hushels. 


. ... 


* 




TIBGiai 


90,000,000 

7,875,000 

475,000 

7,650,000 


90 

as 
9.6 

15.8 


1,030,000 

926,470 

49,479 

484.177 


46 

1 13 

64 

40 


9,476,000 


Wheat 


................do.... 


8^8^750 


Bye 

Oato 

Barley 

Buckwheat 


do.... 

do.... 

do.... 


304^000 
3,060,000 




48,000 

1.350,000 

40,300.000 

mSooo 


U4 
64 
600 
1.93 


3.582 

81,003 

82,166 

804,800 


58 
63 
08 

13 83 

• 


87.840 


Potatoes 


do.... 


837,000 


Tobacco 

liny 


pounds. 

tons. 


3,944,000 
3,537,920 


Total 






8,801,767 




30,085.510 


KOBTn CABOUNA. 
Indian com ........ .....^ hnflhul*. 


83,000,000 

3,000,000 

360,000 

3,530,000 


.14.6 
7.3 

&4 
13.5 


1,373,348 

410,058 

49,857 

261,481 


54 

1 20 

88 

54 


18,420.000 


Wheat 


do..,. 


3,600.000 


Byo 

Oite 

Barley 

Buckwheat 


do.... 

do.... 

do 


316.800 
1.906.200 


do.... 
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Table shoicing the product of each principal crop, <fc,,/or 1876 — Continaed. 



Products. 


1 


1. 
1. 

r 


h 
it 

2 - 

1% 142 
02, 960 


-J- 

>. ^ 

> 


i 
1 

v. 

H 


NOBTH Carouna— Contlnae 

PotAtoes 

Tobacco 

Hay 


.bushels. 
..pounda. 
tons 


850,000 

16,5235,000 

116,S0O 


70 
550 
1.25 


61 
11 12 


544,000 
1,460,250 
1,222,144 


Total 






2,425.24') 




21, 539, 394 




.buahela. 
....do.... 

CO.... 

...do.... 
...do.... 








aOUTH CAllOUNA. 

Indian corn 

Wheat 

^•;::::::::::::;:::;:::::;::;::;;: 

Battoy 


9,700,000 

850,000 

44.000 

1, 100, 000 


8.2 
8 

6.6 
14.5 


1,1S",9-2C 

IOC, 250 

6,666 

7;-, 862 


78 
1 66 
1 47 

82 


7,566.000 

1,411,000 

64.680 

£02,000 


.do 












Potatoea 


.-.-do.... 


104,000 


feO 


1,3C0 


93 


96,720 


Tobacco - 


..pounda. 
tons. 




Hay 


94,000 


3.20 


£0,000 


IG 50 


396,000 


Total 






1, 393, 004 




10, 430, 400 




.bnshela. 
-- do. -. 


83,680,000 
2,840,000 


11 

C 




OXOBOU. 

Tndian oom ...«.-r.. «,Tr 


2,117,272 
473,333 


CO 
1 34 


14,172,000 


Wheat ••. « 


3,805,800 


By© 

Oata 


...do... 


k...4o * 


5,700,000 


11. fl 


491, 379 


63 


3,876,000 


Barley 

Bookwheat 


do 


. ..do.... 












Potatoes 


....do-... 












Tobacco 


..ponnds. 
tone. 












Hay 


23,600 




1.30 


18,153 


14 73 


347,628 


Total 






3,130,137 




22,201,228 




.bushels. 
....do.... 








Indian oora 

Wheat 


2,600,000 


10 


250,000 


86 


2,150,000 


Bye 

Gate 


....do.... 












....do.... 


laa^ooo 


13.6 


9,777 


99 


130,680 


Barley 

Buckwheat 


....do.... 


....do.... 












Potatoes 


....do.... 












Tobaooo 

Hay 


..pounds. 
tons. 


225,000 


700 


321 


20 


45,000 














Total 






260, 098 


43 
1 21 


2,325,686 




.bnshela. 
....do.... 
....do-... 






Indian com 

Wheat 

Bye 

Oata 

Barley 

Buckwheat 


96,215,000 
1,140,000 


13 
6.5 


2.016,538 
175, 334 


12, 583, 200 
1,402,200 


....do.... 
....do.... 


1,800,000 


14.1 


127, 659 


67 


1.206,000 


....do.... 












Potatoes* 


.. do...* 


260,000 


5Q 


4,642 


96 


249, 600 


Tobaooo 


..pounds. 
tons. 


Hay 


24,000 


1.30 


18.461 


16 7.-) 


402.000 


Total 






2, 342, 684 


1 -M 


15, 843, 000 




.-bnshela. 
....do.... 






MIBSieSIFPI. 
Tnrllikn Anrn . . 


20,00<>,000 
325,000 


15 
7.7 


1, 333, 333 
42,S07 


11,000,000 
•Ur' 500 


-^beat 


Kvo 


....do.... 




o2te:::;::::;:::::..: 

Barley 

Buckwheat ... ...-...--. 


....do.-. 
....do.... 


780,000 


16.3 


47, 852 


CO 


:>:ii, 300 


....do.... 












Potatoes 


....do.... 


320,000 


80 


4,000 


96 


307,200 


Tobacco ...... 


..pounds. 
tons. 


Hay 


23,500 


1.35 


17, 407 


10 31 


303,285 


Total 






1.444,799 




12, 677, 185 










■-■=-s-7i;u3 
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HhbU showing iH product of each prindpdl cropf i'O.^for 1876— Continnod. 



Products. 


1 

r 


I 




1^ 
1^ 


1 
1 

1 


WhOftt -' -- - Ack 


12,000,000 


17.2 


607, 674 


70 


8,400,000 


Ryo 

Oats 


do.... 












*. do 












Barl«7 

Boekwheat 


................. do.... 












do.... 




^ 








Potatoes 


do... 


40,000 


7a 


..... 

555 


85 


34,000 


TobaoGO 


ponnds. 

tons. 


Hay 
















I 




Total 






698, 229 

1, 920, 000 

365. 384 

3,200 

117,741 

2; 758 




8, 434, 000 




JB. 

hnshelB 

do... 






ttXA 

Indian corn 

"W^icjit .,, , 


48,000,000 


25 

13 

17.5 

31 

23 


50 
1 08 
05 
58 
82 


94,000,000 
5,130,000 

63,900 
2, 117, 000 

65, GOO 


Bye 

Oata i... 


do... 

do... 


Barloy «••• • 


.., do.... 


Bnckwhoat 


do.... 


Potatoes 

Tobacco 

Hav 


do.-.. 

pounds. 

, tons 


544,000 
175,000 
80,000 


93 
745 
1.38 


5,726 

234 

57, 971 


67 

22 

11 26 


364,480 
38,500 
900,800 






Total 






2,473,014 





32,669,580 




BAB. 

bushels. 







TnAiati corn 


91,500,000 

1,400,000 

50,000 

M5,000 


24 
8.2 
11 
20.5 


695,833 

170, T31 

4,545 

45,121 


39 

9r> 

79 


8.385,000 

1,330,000 

39,500 

462,500 


Wheat 

Rye 

Oats *... 


do.... 

do.... 

do.... 


Barley 


do.-.. 


Bnckwtiaat 


do.... 






i ' 1 . ._ - 


Potatoes 


do.--. 


430,000 

1,980,000 

23,000 


77 
900 
1.40 


5, en 

2,200 
10,428 


12 
13 10 


2C1. 000 
237, 600 
301, .300 


Tobacco 

Hay 


pounds.. 

tons 


Total 






1, 140, 702 




11,016,900 




bnshels. 

. do . 






TEXXn 

Indian corn 

'Vtrheat 


54, 800, 000 

11,260,000 

35S;000 

6,400,000 

80,000 

27,000 

1,260,000 

32,200,000 

165,000 


24.5 

8.3 

9 
17.6 

ia5 

16 4 , 
80 ' 
<30 
1.36 


9,234,480 

1,356,626 

39,444 

306,818 

4,:«4 

5.914 

15,750 

51,111 

121,323 


32 
93 
92 
39 
90 
83 
48 
08 
13 56 


17,440.000 

10. 471, 800 

326,000 

9,106,000 

72.000 

80, 510 

604.800 

2, 576, 000 

2,237,400 


Rye * 

Oau 

Barley 

Buckwheat 

Patotoes 


do.... 

do... 

do... 

do.... 

^ do 


Tobacco 

Hay 


pounds. 

tons 


Total 






4,125,799 1 


35,915,110 




IQINIA. 

bnshels 




..... 


Todlati com . .'. ..... 


10,605,000 

3» 877, 000 

300, out 

8,800,000 

5«,000 

83,000 

1,125,000 

2,750,000 

265,000 


2a2 
u 

12.6 
22.5 
15.6 
17.6 
66 
640 
1.30 


376.063 

307,000 

23,809 

124, 444 

3,333 

4,715 

17, 045 

4,206 

203,846 


45 
1 11 
74 
3.-> 
85 
65 
52 
0.S 
10 00 


4,772,950 

3, 748, 470 

222,000 


Wheat 


do. - 


Rva 


, do.... 


(late 


, do 


980.000 

44,200 

5:J. 950 

585, 000 

220,000 

2,650,000 


Barley 

Buckwheat 


do... 

.....do.... 


Potatoes - 


do 


Tobacco 

Hay 


ponnds. 

tons. 


Total 






1,064,551 1 


'13,275,870 




CKt. 

bushels 

do . 




■* 


KRXtU 

Indian corn 

Wheat 


63,300,000 
6,237,060 
l,130lO0O 

375)000 


33.5 

10 

11.1 

22 

21.5 


1,889.552 

823,700 

103,603 

311,363 

12,790 


.30 
1 O-) 
70 
.-UJ 
84 


18,990,000 
8, 237, 000 

805,000 
2. 466, 000 

231,000 


Rye 

Oats 

Barley 


: do.... 

do... 

da.... 
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Table ahowing the product of each prindpal crop, ^-c, for 1876— Continued. 



riodncta. 


1 


i 




p 


1 


KENTUCKY— ContinaoO. 
Rn okwheat 


. . bushels. 
....do.... 












rotatoes - 


2,100.000 

128,000,000 

363^000 


82 
6eO 
1.25 


25,609 
188,235 
290.400 


49 

07 

10 25 


L 099, 000 


Tobacco 

liav 


..pounds. 
tons. 


8,960,000 
3,790,790 






Total 






3.645,252 




44,438,750 




..bushels. 
....do.... 






OHIO. 
Inilian com 


115,000.000 
21,750.000 

460.000 
24,500,000 

800,000 

3yo,ooo 

9,000.000 

26,500.000 

1,950,000 


36.7 
11.8 
12.8 
28.5 
20 
12.2 
70 
810 
L20 


3,133,514 

1,843.220 

35.937 

924,528 

40,000 

31,967 

128,571 

32,716 

1,625,000 


38 
1 14 

68 

31 

78 

75 

62 

06.5 
842 


43,700,000 


Wheat 


24,795,000 

312,800 

7,595,000 

624.000 

292,500 

5,580.000 

1.722; 500 

16,419,000 


Kyo..^ 

Oate 

Barley 

Btockwheat 

Potatoea 

Tobacco 

Hay 


....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
..poonds. 
tons. 


Total 






7.795.453 




101,040,800 




..bnsheb. 
....do.... 
....do.... 








UICHIOAN. 


21,350,000 

15^170,000 

252,000 

11,500.000 

955,000 

630,000 

4,750,000 


20 

12 

13.5 

31.4 

SO 

14.1 

55 


736,206 

1,264.166 

181666 

366,242 
47,750 
43,971 
86,363 


53 

1 16 

67 

45 

"n 

69 
72 


11, 102, 000 


Wheat 

Rye 


17,597.200 
168,840 

5,175,000 
735.350 
427,800 

3.4S0.O0O 


Oata 

Barley 

Buckwheat 

Potatoes 

Tobacco 


....do.... 
....do.... 
....do.... 
....do.... 
..pounds. 
tons. 


Hay 


1,375,000 


1.30 


1,057,692 


10 00 


13,750,000 


Total 






3,621,056 




59; 376, 190 




..bushels. 
....do.... 






CCDIANA. 

ludiancom 

Wheat 


99,000,000 

20,000,000 

520,000 

13,370,000 

400,000 

160,000 

4,300,000 

16.500,000 

1.150,000 


30 
11 

12.2 
22.7 
15.2 
17.2 
G5 
750 
1.25 


3,300,000 

1,818,161 

42,622 

584,581 

26.315 

0,302 

60,133 

22,000 

9-^,000 


34 • 
100 

71 

31 

79 

76 

56 

05.7 
8 57 


33,660,000 

90,400,000 

360,200 

4,113,700 

316.000 

121,600 

2,408,000 

940,500 

9,855,600 


Rye 

Oats 

Barley 


....do.... 
....do.... 
....do.... 


Backwbeat 

Potatoes 


....do.... 
....do.... 


Tobacco 

Hay 


..pounds. 
tons. 


Total 






6, 789, 154 




72,184,500 




..bushels. 
....do 







ILLINOIS. 


223.000,000 
23,440,000 
2. 580; 000 
48, 000. 000 
2; 200. 000 
175,000 
0,450,000 
11,000.000 
3,500,000 


25 

9.3 
Ifl 
fiO 
17.7 
14.8 
75 
760 

1.40 


8.920,000 

2, 590, 430 

161,250 

2,400,000 

124,293 

11,824 

126.000 

14,473 

2,500,000 


31 
93 
58 
26 
50 
81 
61 
05.7 
668 


69.130,000 

21,799,200 

1,496,400 

12,480,000 

1,100,000 

141,750 

5,764,500 

627,000 

23,380,000 


Wheat.... 


Rye 

Oats 

Barley 

Buckwheat 


....do.... 
....do.... 
..-.do.... 
....do.... 


Potatoes .....«.^...r ......■•*. 


....do.... 


Tobacco 

H«y 


..pounds. 
tons. 


Total 






16,778,270 




135,918,850 




..bushels. 
....do.... 
....do.... 






WISCONSIN. 
Indian com 


27.000,000 

16,800,000 

1,330,000 

21,700,000 

1,800,000 

425,000 

^890,000 

3.300.000 

1,533,000 


34 

» 

14 

31 

fti 

18 

80 

800 

1.40 


794,117 

1,866,666 

95,000 

700,000 

81,818 

23.611 

79,750 

4.125 

1,095,000 


41 
1 01 
63 
30 
65 
61 
49 
06 
7 75 


11,070,000 

16,968,000 

837,900 


Wheat 

RyO 


Oats 

Barley 

Buckwheat 

Potatoes 


....do.... 
....do.... 
....do.... 
....do.... 


6,510,000 
1, 170, 000 

259,250 
2,851,800 

198.000 
It, 880, 750 


Tobacco 

Hay 


..pounds. 
...^.tons. 








Total 






4,733,087 




51, 745, 700 
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Table $kowing (he product of each principal erop, f^, for 1876— Continaed. 



FioAMte. 


1 


-5 


i! 

1-3 
5^ 


0- 


i 


imnriBOTA. 


hnshela. 


T, 400, 000 

18^000,000 

111,000 

18,000,000 

1,520,000 

47,800 

3,100,000 


95w4 

as 

16 

25 

91.9 

14.5 

96 


391,338 

1,882.359 

6.937 

480,000 

69,406 

3,296 

32,291 


10 40 
90 
61 
37 

6;) 

66 
36 


•9,860,000 
14,400 000 


'Wheat 


do.... 


Sve....- -..— 


.......do.... 


67,710 


^ ./"//"/////"/./.v.../..... 


do.-. 


4,440,000 


BMTlej 

Bnokwheat 


do.... 

do..-. 


057,600 
31,548 


Potatoes 


do.... 


1, 116, 000 


ToInmoo ■■..■..■■.•>••••....•.*.• 


ponnda. 

torn. 






1,060,000 


1.40 


757.142 


500 


5,300,000 








XMU 






3,523,763 




29,273,858 




Irashelfl. 








IOWA. 

Infllan «mi..-,rr-r- r 


149.500,000 

17,600,000 

350^000 

91,950,000 

6^800;i000 

140,000 

T, 000^ 000 


30 
6.1 
14 

25.4 
94 
14.8 
60 


4,750,000 

9.885,245 

95^000 

836,614 

941,666 

9,459 

87,500 


9S 
90 
53 
93 
45 
78 
80 


35,635,000 


Whcirfi 

Kv© 


do.... 

do..-. 


15.840,000 
185.500 


Sto. «.....-.--........"......; 


.......do.... 


4.887.500 


Bwloy 

Backwheat 

Potatoes .....•......—...•...••.. 


.......do.... 

do.... 


9,610,000 
^109,900 
8^600,000 




':;:::!?:tSS: 




H«r - — 


1,950,000 


L49 


1,3A839 


500 


i, 750, 000 








frmt^mX 






10^208,733 





74, 607, 200 




bnshdfli 

.1. do.-.. 

do..-. 


— . 






imeouBL 

Xndlaaooni 

Wheat 

TBtn 


103,500,000 

15^240,000 

680,000 

13^150,000 

435,000 

55^000 

5,400,000 

43,245.000 

750,000 


97.8 
12.4 
14.8 
90.9 
17 
18 
76 
775 
1.35 


3,687,050 

1, 239; 032 

45.945 

650.990 

25,588 

3,055 

71,053 

55,800 

655,555 


28 
89 
57 
36 
65 
67 
43 

or 

853 


98,700,000 

13,563,600 

387,600 


Si::::: 

Barl^ 

BQGkwheai 

Potatoea 


.......uO..-. 

do.... 

do..-. 

.......do.... 


3,419,000 

983.750 

38,850 

9,268,000 


Tobaooo.. 

Hay 


pounds. 

........tons. 


3,027,150 
6,390,000 








Xatal 






6,334,067 




58,074,950 


TfiiiUinMira 


hiuhels. 


82; 836. 000 

10,510,000 

3,450.000 

1% 380. 000 

1} 960. 000 

96.000 

6^986,000 

770,000 

864,000 


43.5 
14.6 
20.8 
31.7 
23.5 
16 

105 

700 
L20 


1,904,275 

1,130,8:21 

165,865 

390.830 

83,404 

6,000 

50,343 

1,100 

790,000 


94 
86 
43 
23 

50 

10 

4 90 


19,880,640 


S!?!:l:-:::::::;::::::::::::::: 


do.... 

do.... 


14,198,600 
1,483.500 


Sto ::::::::...:::-:."!.: :: 


..do..-. 


9.725,580 


Barley 


do.... 


^882; 000 


Boekwheat 


.......do.... 


86,400 


Potatoes 


do.... 


1^64.3.000 


TobaooOa. ■>..••. ..•■.••■■ ..-..•■ 


....TrPonnds 


77,000 


Hay 


tons. 


4,233,600 


Ttotal 






4.453,637 





46,310,330 




bnthels. 


25,500,000 

4,330.000 

99,000 

3,500.000 

470,000 


SO 

11.5 

16.5 

25.3 

23 


850,000 
376,531 
5, 575 
138,339 
21,3B3 


97 
97 
40 
23 
33 




Tn^lAit flOm.... ........ A. .......T 


6,885,000 


Wheat 

Kve - - 


do.... 


1,169,100 
. 36.800 
] 805,000 


^ ....::::...::::: 


do... 


Barley 


do.... 

do.... 


' 150,400 


Potetoes 


do.... 


1,400,000 


77 


•18,181 


33 


446,000 




...poandtt 




Hay 


tons. 


380,000 


1.40 


271,428 


337 


1,280,600 


X^tal 






1,681,407 




10,774,900 




bnshels. 








OALnrOBXUL 

Indian coni.....**i<r-r* 


1.600.000 

30,000,000 

78,000 

2, 450, 000 
11,800,000 


33 • 

13 

15.2 

35 

23 


48,484 

2,307,692 

5,131 

70.000 

636,303 


1 07 

1 14 

95 

74 

69 


1,712,000 


-W^liflat 


do.... 


34,200,000 


Bve 


do.... 


74,100 


a»to :::::::::::::;::::::::: 


do.,.. 


1,813,000 


Barley 


.do.:.. 


8.143,000 



7a 
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Pradacto. 



1^ 

I 






i 



GAuroBinA— Oontlnvei. 



Bndkwhdat . 
PototoM.... 
TobMOO..... 

ttV 



..do. 
..poxmda. 



4,000,000 



185 



38,000 



10 83 



150,000 



1.35 



f»,i29 



11 II 



XMia. 



a^ 029,909 



Indlaaooni. 

WhMt 

By© 

Oats. 



.do... 
..do.... 



Barley do..., 

Baokwheat .^. do.... 

Potatoea^ do.... 

Tobacco .i..., pounds. 

Hay tons. 



190,000 

iOTS^OOO 

5,S0O 

2,750,000 

640,000 



30 
17 
SI 
38 
89 



4.000 

975,000 

S47 

79,968 

18,090 



90 
70 
75 
50 
08 



1,000,000 

"'iao'iii' 



140 
"T45' 



7,149 
'80,''i55' 



84 

■9*50" 



Total. 



407,039 



Indian com bushals. 

Wheat do.... 

do. 



Rye. 

Oats 

Barley ^. 

Buckwheat 

Potatoes.... '.V 

Tobacco 

Hay 



15^ 500 
39(^000 



98 

18.9 



100 
110 



..do,., 
•.do... 
..do... 
..do... 



90,000 
550^000 



31 
95.5 



9,903 
91,568 



70 
90 



990,000 

"if 006' 



100 
"TS 



9,900 
'40,"740' 



96 

u'si' 



Total. 



89.889 



Indian com hnshels. 

Wheat do. 

Bye,- do. 

Oats' do. 



Barley 

Buckwheat . 
Potatoes .... 

Tobacco 

Bmj 

T»tal. 



.do.... 
...do.... 
...do.... 
.ponndf. 



1,575,000 
8,850,000 



95 
18.9 



63,000 
911,538 



95 
100 



9,150.000 
850.000 



30 

86 



71,606 
30,357 



1,750,000 



110 



15,909 



900,000 



1 40 



R-l 



149,857 
635^397 



79 

S'oo" 






9,861^500 



59,199,088 



100,000 

8,979,500 

3,900 

1,375,008 

367,908 



640,008 

'i'isSi'oQo 



7.001,600 



15,500 
499,000 



63,000 
'495,000 



911,900 



7«^500 



1.956,900 



1,486,850 
3,850.000 



1,469,000 
756,500 



l,860,<)0O 



9,400,000 
11,994|790 
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Table shomng the average cash, value per acre of the principal crops of ihe farm for the 

year m7G. 



8t*tM. 




SUtei. 

I 


i 

< 


Haine 


113 54 

14 79 
13 55 
19 88 
18 75 
SO 12 

15 33 
18 90 
15 65 
17 26 
15 43 
10 73 

888 
. 7 49 
709 
894 
6 76 
8 77 
12 07 


Tex&e 


its 91 


ly^w HjunpjfhirA. , . . _ 


Arkanaaa 


65 


Vermont .'. 


TonneBAee rr- 


8 70 


Uii»lf%nl)T1<f4>t^^ 


West Virginia 


18 47 


KhodelsUnd 


Kentucky 

Ohio...... 


13 19 


Conneoticnt 


19 96 


New York 


Michigan 


14 46 


New Jersey 


Indiana ....* 


10 63 




lllinola 


8 10 


DeUwkre. «.....-.- 


Wisconsin... 


10 93 


-MarylATMl 


Mioneaota 


8 30 


Vlr^nla 


Iowa 


7 30 


North Carolina 


MiMonri 


18 


8oxitb Carolina 


Kansas 


10 37 


Georgia 


Nebraska 

0»iti^>rqift 


6 40 


Florida 


16 29 


AlaYmma.... 


Oregon 

NewJa m 

The TeiTitoiiea 


14 09 


KiffftiaaliKii 


SL 88 


Tr^i^m . 


SO 96 









JXbU showkig the average cash wUue per aere of fa/rm-frod%ots fwr ike year 1876. 



Mttltl. 


i 


1 


i 


1 


•1 


i 


1 


1 


1 

1 


lCaiB«...T...T..... 


•34 49 
33 18 
30 48 
26 25 
26 25 
24 05 
SO 41 
SO 16 
19 35 
15 00 

14 81 
920 

7 88 
639 
6 60 

8 60 

6 84 
825 

12 04 
18 50 
936 

7 84 

12 69 
10 05 

13 94 

15 08 
10 20 

7 75 
13 94 
10 16 

750 
778 
10 44 

8 10 
35 31 
87 00 
96 00 
93 75 


$18 96 
83 85 
21 03 
83 40 

"18*85" 
19 65 
17 95 
16 50 
90 39 
15 87 
960 
8 76 
13 88 
804 


$15 54 
18 00 
17 76 
12 15 
10 80 
10 32 
9 84 
10 93 
10 36 
10 40 
10 86 
6 14 
739 
9 70 


$11 97 
16 17 
15 54 

15 30 

16 90 
11 53 
11 97 
11 13 

loot 

884 
7 31 
638 
799 

11 89 
788 

13 36 
9 44 

U84 


$13 87 
8138 
19 80 
83 50 

17 10 
83 00 

18 86 

"ik'io 


— - 

$13 95 
18 35 
13 18 
845 

"ia'do* 

10 36 
9 54 
10 06 


$63 00 
60 00 
70 00 
83 00 

65 00 
63 05 
44 00 
48 00 
48 50 

66 50 
46 78 
39 68 
44 80 
74 40 


iiaoM 

'i54*i6* 

'iii'oi' 

58 80 
'184*80' 

' "65*80* 

48 00 

49 50 


$10 07 
11 05 


KewHaapshlre 


VeTtnofit . 


1U31 
16 33 
16 00 
18 03 


Masflarhnnetta 


Khode Island 


Connectiont...— 


litew York 


Vi 88 
19 08 


New Jeney ................. 


'Pm^^MiYimlii , 


14 95 


Dilawire 


17 70 


i^mayiiaA ..i 




11 89 

777 


17 40 


Vindnla 


17 37 


No^Carolina 


13 90 


flOQth Cartliaa 






19 80 


Georgia 






19 14 


Ktorida 








140 00 




Ai^hmna 


799 
10 62 








S3 76 
76 80 
61 SO 

63 65 

44 66 

38 40 
34 38 
40 18 
43 40 

39 60 
36 40 

45 75 
90 90 
34 56 

64 00 
3198 
58 50 
84 64 

103 75 
89 60 
96 00 
79 90 


81 77 


V<Mi>^pnl 






88 01 


T^l^^ . 








Tttaa 

Arkanaaa 


14 04 
779 

7 71 

12 21 

10 00 

13 45 

13 08 

11 88 
864 
909 
765 
5 49 

11 03 

12 55 

8 39 

14 88 
11 90 
90 08 
18 90 


16 63 

8 69 
883 

9 3-2 
777 

8 70 

9 04 
866 
988 
883 
9 76 

7 42 

8 43 
8 94 
6 60 

14 44 

15 75 


17 98 
10 25 
686 

7 87 
799 

8 81 
14 13 

7 03 

520 

030 

985 

584 

585 

6 97 

5 81 

85 90 

19 00 

81 70 

80 40 


23 78 




163 90 
108 00 

50 40 

51 80 

47 60 
58 65 

"48*75* 
43 38 

48 00 

■54*85* 
70 00 


15 53 

16 34 
18 44 


TiHUMMMee , 


16 65 

13 86 

18 06 
15 60 
15 40 
V2 00 

885 

14 30 
13 79 

10 80 

11 05 
10 57 

704 

15 18 

19 72 
88 05 
84 98 


13 61 
1144 

"'iii' 

9 78 

13 07 
11 98 

10 88 
9 57 

11 54 
18 06 

14 40 


Wflrt VfcPF^ffi^ 


13 00 
13 81 
10 10 
13 00 


Kantwdcy^ 

OUo 

Kiohlgan 


TnHtanST. 


10 71 


TYllnnlii 


9 35 


Wlaoonsin 


10 85 


Mlnveeota . . 


7 00 


Iowa 


7 10 


MiMomi 


11 50 


Kfuajgf... 


5 88 


NeWaaka 


4 71 

15 67 
13 77 
18 99 

16 80 


Califmrala 


OMflOA 


SSSSi..:;;;::::::::::....: 


^mtTeiTitorios 
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A general eummary thnoin^ the egthnated quantiiiee, numher of acree^ and aggregate value oj 
iheprindpal crope of Vie farm in 1876. 



Prodaott. 



Namber of 
boolidla, ^tc. 



Namber of 



Taluo. 



Indian oom . 

Wheat 

Rye 

OatB 

Barley 

Bookwheat.. 
Potatoes .... 



Total.. 



1,883,827,500 

S89,356,500 

20,374,800 

320,884,000 

38,710,500 

9,668,800 

124.827,000 



3,087,649,100 



Tobaooo..«. 

Hay 

Cotton 



.ponnds 
....tone. 
...balea 



381.002,000 

30,867,100 

4,438,000 



49.033,364 
27.6-27,021 

1,468,374 
13,358,908 

1, 7f 0, 511 
666,441 

1, 741, 983 



$475,491,210 
300,^59,300 
13,635,896 
112.865,900 
25.735,110 
7.021.498 
83.861.390 



95,662,602 



1.018,870,234 



540. 457 
25,282,797 
11,677,250 



28,282,968 
300,901,252 
829.444.600 



Total.. 



133, 1G3. 106 



1,577,490.054 



Tctble skewing tft€ average yield and cask value per acre, and price per htuhel, pimnd, or ton 
of farm-products fir the year 18f6. 



Prodnota. 









Prodnota. 



I 



t 



nfdian com. .Iraahali, 

Wbeat do...- 

Rye do.... 

OatB... ........ do.... 

Barley do.... 



26.1+ 
10.4+ 
13.8+ 
24.0+ 
S1.9+ 



$0 37.04- 

1 03.7+ 

66.9+ 

35.1+ 

66.4+ 



•9 60 

10 86 
028 
8r44 

14 56 



Bnckwbeat. . .buahela. 

Potatoes do.... 

Tobacco ponnds. 

Hay tons. 

Cotton ponnds. 



14.5 + 

71.6 + 
705 — 

1.22+ 
178.6 + 



$0 72.6+ 
65.5+ 
07.4+ 
9 74 
11 



fib S3 
48 14 
59 33 
1100 
19 64 



NUMBBES AXD CONDITION OP FARM-ANIMALS, 

The estimates of numbers of fkrm-animals show a small increase over 
the previous record, except as to sheep, which appear to have suffered a 
slight diminution. They foot up as follows : 





January. 
1877. 


JannazT, 
1876. 


Horses 


10, 155, 400 
1,443.500 
11. 200, €00 
17, 950, 100 
35,804,200 
28, 077, 100 


0.735,300 
1,414.500 
11,085,400 
16,785,800 
35,935,300 
1^5.726,800 


Males 


Mlloh-cows 1.......A 


Oxen and otber oattle 


Sheep 


Swine 


,^ JMii . -« ■ ■ ■ 



There is also a slight decline in the price of every kind of farm-ani* 
mals. The averages for titie entire country are thus given : 



January, 


Jaanaiy, 


1877. 


1876w 


$60 08 


164 90 


68 91 


75 33 


27 32. 


28 80 


17 10 


19 04 


227 


S60 


609 


680 



Horses 

Mules 

Milch-cows 

Otenr'and other cattle 

SSlicep 

Bwiue 
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The high prices of horses in the Middle States are much reduced. 
The decline has been greater in the South than in the West. 

The price of cattle in Texas has not materially declined, nor in Mis- 
souri, Kansas, or Nebraska ; but the high prices that haoire prevailed 
in Iowa and Minnesota have been somewhat reduced. There is little 
change in prices in Illinois, but more in the States farther east. A 
great decline has taken place in California, from the scarcity of feed and 
pasturage during the past year. 

An increase in numbers of swine is noticed in several States ; for par- 
ticulars of which see the accompanying table. 

CONDITION OP FARM-ANIMALS. 

Returns of the condition of farm-animals indicate a general state of 
health and thrift above average. Feed has been abundant, except 
in sections where little or no precaution is taken to store up hay for 
winter. Except among hogs, there has been no prevalent epizootic, and 
local diseases reported are mainly either lingerings of chronic ailments 
or euphemisms tbr emaciation and death occasioned by want of proper 
food and attention. 

Horses. — ^Horses have eigoyed a general exemption from unusual 
diseases. Mild forms of catarrhal disease, with occasional cases of lung- 
fever, are reported from northern latitudes; and from the South more 
frequent mention of similar diseases and local losses from blind-stag- 
gers — ^less frequently from glanders j and in the Mississippi Valley a few 
cases of charbon. 

OATTLE.-]Sro county reports a condition below average in New England, 
and only one in each of the Middle States. In the Southern States the 
condition has been better than usual for that section ; but the cruelty 
and bad economy of neglecting due provision for shelter and winter- 
feeding are quite apparent. The oM story is repeated of exposure and 
starvation, resulting in deaths on an extensive scale, and in ftir greater 
losses from emaciation, engendered disease, and retarded growth in the 
surviving. Facts show that in many localities in the mild and produc- 
tive South Atlantic States stock-raising is far less profitable than in the 
extreme Northern States, where the cold of winter is intense and cattle 
have to be fed from the bam six to eight months in the year. The 
obvious reason is that in the latter States due provision is made to pre- 
vent direct losses by death, and fiir greater indirect losses by emaciation, 
weakened constitutions, and engendered diseases, and from exposure 
and want. The return from Taylor, Georgia, reported that from these 
causes alone, out of a herd of 500, 150, or nearly 43 per cent., had died, 
and they were " still dying." This is perhaps an extreme case, but other 
localities, and not a few, report results scarcely less disastrous. In the 
Northwest and West a superior condition was generally reported. In 
the five States north of the Ohio, and those west of the Mississippi, 
scarcely one in ten of the returns have been unfavorable. 

Diseases. — ^The only disease extensively reported is starvation, and 
that is confined to the mildest and most productive portions of the 
country. No disease of any kind is reported from New England or New 
York. Pleuro-pneumonia has prevailed to a limited extent in Burling- 
ton, New Jersey, andJBaltimoro and Montgomery, Maryland. The prev- 
alence of abortion and milk-fever was noted in a few localities. Black- 
leg is reported to a limited extent from all sections of the country. 

A report from Laurens, Georgia, says : ^* There has been a great loss 
ofl cattle from what owners call ^ murrain;' but I think it is emaciation 



Digitized by VjOOQIC 



106 EEPOET OP THE COMMISSIONER OF AGRICULTURE. 

from much exposure and short feed dnring the cold winter." A disease 
was reported under the same name, and perhaps induced by similar 
causes, in Catoosa also, and in one county each in Sonth Carolina, Texas, 
Tennessee, West Virginia, and Kentucky ; two in North Carolina, Ala- 
bama, Louisiana, Missouri, and Nebraska ; three in Virginia, and five in 
Arkansas. 

A disease designated as «* black-tongue," or " sore-tongue," has been 
reported from a few localities in Mississippi, Georgia, Arkansas, Ken- 
tucky, Tennessee, and Illinois. The return from Johnson, Illinois, 
reports that the disease is new to that section, and gives the following 
particulars : It first appeared in the autumn of 1876 in several localities 
about the same time. Ita approach was indicated by apparent inability 
to take food into the mouth. This was soon followed by swelling of the 
throat, stiffiaesa of tiie Jaws and limbs, tenderness in the feet, and rapid 
emaciation, A disease, not named and described as new, fatal in its 
results, showed like symptoms in Georgetown, South Carolina, and 
Lewis, Kentucky. On the Pacific coast, the same or a similar disease, 
<^ not understood," appeared and excited considerable alarm. The report 
from Wasco, Oregon, deecribed it as first manifesting itself by a slight 
swelling on the lower jaws, close up to the head. This extends over the 
entire head, which becomes enormously large. The affected pine away ; 
and if the disease is left to run its course, it terminates fatally. Most 
of the attacked had been shot, through fear that the infection might 
prove ooAtagions. The disease seemed to prefer for its victims cattle 
on the range in good condition. 

Oases of charbon were reported in two parishes in Louisiana. 

In Etowah, Alabama, evidently from semi-starvation, diseases of fimn- 
animals were prevalent. Besides heavy losses from <^ bloody murrain," 
<* hoUow-hom," ^^hoUow-tail," &c., very many milch-cows died firom some 
mysterious difflcully in calving. ^< They are in great agony for from two 
to six days before they are rid of the oalf . Afterward tiiiey recuperate, 
eat, give no milk, and, within five or six days, dieb" There was also 
unusual fiitalitj among milch-eows in Shelby, ascribed by the fanners to 
^ hollow-horn " or <^ hoUow-tail ;" but our reporter surmises that hollow- 
stomach, with want of due protection fixnu cold and storms, was the true 
source of the fatality. 

The return from Oaldwell, Texas, tells that, as a-coftsequence of ex- 
posure and starvation, all cattle recently imported from the North, and 
about 10 per eent. of the aative stoek, induding " neariy all oowa that 
were pregnant," died. 

An unknown disease, often resulting fatally, prevailed in the autumn 
in Benton and Montgomery, Iowa f Nemaha, Kansas, and four counties 
in Nebraska. In all these localities it is attributed to feeding on smutty 
com or dry corn-fodder, or the excrement of grasshoppers on the fodder. 
Our correspondent in Oass, Nebraska, thinks it is caused by the too 
sudden change from the juicy prairie-grass to the dry com-fodder« and 
especially for the reason that the disease does not occur in cases n^here 
rye sown among the oom is suficiently grown to be nipped when the 
cattle are turned in. A like opinion is expressed in the report from 
Madison. 

Loiie$. — ^As a rule, cattle properly protected and fed have wintered 
with gain rather than loss. Among those left to provide their own 
shelter and food the loss by death, while rdatively less than in more 
changeable and severe winters, has been absolutely great, and in the 
surviving the loss of everything except life itself has ^en enormous^ 

BKMgp.^"-Sheepars in TOsdiumeondftion, having soil^^ 
even im regiABs wksn tkey ar« not properly UA and sheltsved. In por^ 
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tions of California, owing to the failure of the usual amount of rain, 
heavy losses have resulted from lack of feed. In Kern, there was no 
feed outside of alfalfa-lands; 25 per cent, died of starvation, not over 5 
per cent, of the lambs had been saved, and thousands of sheep had been 
sold at 37^ to 50 cents per head, to be driven to Nevada and Oregon. 
In Stanislaus and southward they were reduced to the starvation point 
and dying rapidly; had been sold as low as 13 cents per head. In San 
Diego one-third in many flocks had died. 

2)wm5€«.— Ko extraordinary diseases have prevailed. In all sections, 
in localities where the necessary means of prevention and cure have 
been neglected, foot-rot and scab had been perpetuated. Grub in the 
head is noted in a few localities in Ohio. In the Southern States the 
disease called "rot" is frequently noted, particularly in localities where 
sheep " are not well cared for.'^ In the same section, next to exposure 
and st>arvation, '^dog-slaughter^ is the most pestilent disease, and the 
one which has more influence than all others in discouraging sheep- 
husbandry. 

Eemedyfor scab. — ^Oalifomians recommend, asthecheapest remedy, and 
as effectual as any, a dip made from lime 1 part, and sulphur 2 parts, 
boiled together until both are dissolved; then reduce with hot water, 150 
parts to 1, making the temperature of the dip 112<^ Fahr. They dip 
by swimming the sheep through a trough of the following dimensions : 

24 feet long, 8 inches wide at the bottom, 30 inches at the top, with 
an incMned platform at one end for the sheep to drain upon, the liquid 
passing back into the trough. A half-barrel of lime and one barret of 
sulphur is sufficient for 1,600 sheep. The sheep should be dipped 
at shearing, and again ten days after. They should be kept from the 
old yard and placed on a dean range. The cure will be permanent, 
unless they again come in contact with diseased sheep. In Humboldt 
about 25 per cent, have the scab. Most of the sheep are shorn twice 
each year. After being shorn, diseased flocks are dipped in a strong 
decoction of tobacco. One dipping generally does till the next shearing. 

jM»e8, — ^The localities and causes of the heavier losses definitely 
reported were as follows: Disease of the throat: Jackson, Mississippi, 

25 per cent. Diarrhea or purging: Loudoun, Virginia, and Campbell, 
Tennessee, 15 per cent. ; Lake, Illinois, 10 per cent. Scab : Kaufman, 
Texas, and Taylor, Iowa, 10 per cent. Scab and hunger : Bee, Texas, 
lo to 20 per cent. Bot : Wilkes, North Carolina, XJnion, Georgia, and 
Morgan, Tennessee, 10 per cent ; Monroe, Tennessee, 30 per cent. Foot- 
rot : Some flocks in San Jacinto, Texas, 60 per cent. Foot-rot and other 
diseases : Licking and Morrow, Ohio, 10 per cent. Exposure and hun- 
ger : Gaston, North Carolina, and Kosciusko, Indiana, 10 per cent. : Clai- 
borne, Louisiana, and Hillsdale, Michigan. 20 per cent.; Clay, Nortli Car- 
olina, and Navarro, Texas, 25 per cent. Wolves : Freeborn, Minnesota, 
20 per cent. Wolves uid dogs: Nodaway, Missouri, 25 per cent. Dogs: 
Craighead, Arkfuisas, 15 per cent. Causes not known or not named : 
QametPt, North Carolina, and Marion, Kentucky, 10 per cent. In flocks 
of 200 or more, in Carroll, Kentucky, 20 per cent. 

Extraordinary losses of spring lambs were reported in Prince George^s, 
Maryland; Grenada, and Greene, Mississippi ; and Monroe and Blount, 
Tennessee. 

SWTsn&.— Diseases.— Ixk New England, where hogs are kept in small 
lots, and usually well cared for, no disease prevailed the past year. In 
Columbia, New York, about 5 per cent of the hogs died of lung-disease, 
ascribed to want of cleanliness in; theitf pens. A ^^ peculiar disease,'^ by 
vkiidi tks affeetod saddmly taooai* son in tbs baek and hams, and 
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lose the nso of their hiud legs, prevailed tlirougboat Ghatauqaa. In 
Barlingtx)n, New Jersey, 10 per cent, died of ** the scours." 

Pennsylvania constitutes the northeastern border of a vast region 
infected with hog diseases, most of which are classed under the name of 
cholera. In this State 7 returns in 45 report the prevalence, to a greater 
or less extent, of disease so named ; Maryland, 3 in 16 ; Virginia, 15 in 
69 ; North Carolina, 28 in 51 ; South Carolina, 8 in 17 ; Georgia, 44 in 
68 'y Florida, 6 in 14 ; Alabama, 20 in 30 ; Mississippi, 18 in 33 ; Louisi- 
ana, 6 in 19 ; Texas, 25 in 70 ; Arkansas, 15 in 34 : Tennessee, 30 in 49 } 
West Virginia, 6 in 34; Kentucky, 36 in 43; Ohio, 26 in 57; Indiana, 
37 in 42 ; Illinois, 47 in 61 ; Iowa, 35 in 55 ; Missouri, 58 in 68 ; Kansas, 
16 in 41 : Nebraska, 11 in 30. 

The following are the priucipal diseases reported under other names 
or no name : A disease reported in different localities under different 
names — such as " new," " unknown," " very different from any heretofore 
known,'' " diphtheria," "sore- throat," "head and neck disease," "mouth 
and throat disease," &c. — but the descriptions of which imply identity, 
is thus described in the return from Lauderdale, Alabama : 

It Ib principally confined to the month, throat, and Innga ; bnt often affects the kid- 
neys, occasioning copions discharges of bloody nrine. In its first stages the month 
and tongne are mnch nicerated, so that the hog cannot take nsnal food, being nnable 
to masticate eyen a tender apple. Within three or fonr days a heavy conghine ensnes, 
the lrmg9 become badly ulcerated, and in many cases entirely consumed. At tnis stage 
great thirst prevails, and the hog ^ill lie around near or in the water until death. In 
some casea they continue to live fifteen days without seeming to take any nourishment. 
In some localities 80 per cent, of all the hogs have died of this disease. It made its 
appearance here in July, and is still prevailing to a^limited ezt^t. It has thus far 
proved incurable. 

In Ohio, Van Wert, the affected are taken with a cough, become stu 
pid, refuse to eat, and have great difllculty in breathing; "they blow 
and throw up, leave the herd, linger around, lie down, and seldom get 
up again." The time between the attack and death ranges from one to 
fourteen days. In post-mortem examinations the lungs are found to be 
rotten, and to emit a very offensive odor. In Preble, " some do not live 
more than twenty-four hours after the attack, while others linger along 
for several days. The lungs at death are usually entirely gone." The 
report from Iroqu:ois, IHinois, states: 

We have had among swine a disease new to us, which has taken many hogs of aU 
ages, but is perhaps more prevalent among large fat hogs. The first symptom is a 
coDgh ; in a short time they are troubled to breathe, and three out of four die within 
a period ranging from twenty.four hours to six days. On examination, after deatfi, 
their lunc;s seemed to be the only part diseased. In some cases one lung wiU be entirely 
gone and the other swollen and hard, of a blue or purple color, and when out into a 
a kind of yeUow frothy matter springs out. 

This disease, or a disease attended with like symptoms and results, 
is reported as occasioning a loss of 25 per cent, in Brunswick, Virginia, 
of 91) per cent, in Newberry, South Carolina, of 4,000 in Saint Olair, 
Alabama, and heavy losses in Lauderdale; also as more or less fatal, 
without definite specifications, in Bapides, Louisiana; Howard, Ar- 
kansas; Van Wert and Preble, Ohio; Elkhart, Indiana; Eock Island, 
Orundy, Carroll, and Iroquois, Illinois; Bichland, Wisconsin; Muscatine, 
Iowa; Pemiscot and Clinton, Missouri ; and Cass and Dodge, Nebraska. 
In Brunswick, Virginia, a lew recover; in which cases, as soon as con- 
valescence begins, every part&cle of hair comes out, and the skin breaks 
out all over in sores.'' 

In Georgia, Union, a ^nameless disease prevails, which covers the 
attacked with sores resembling the eruptions of small-pox. Jn Laqrens, 
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large losses resulted from a disease called " yellow-sweat.'^ Its preva- 
lence is attributed to a lack of green food, since hogs which run in fields 
of winter rye and oats are not subject to it. 

The proralence of ^Uhumps" is noted in Columbia and Santa Boskij 
Florida; Cumberland, Kentucky: Lucas, Ohio; Martin, Indiana; Boone, 
Missouri; Brown, Kansas; and !Pawnee, Nebraska. 

Pneumonia, in Boyle, Butler, Scott, Bracken, Meade, Spencer, and 
Livingston, Kentucky; Greene, Ohio; Brown, Indiana; Perry, Schuy- 
ler, Warren, and Grundy, Illinois ; Wayne, and Saint Francois, Mis- 
souri; and Chautauqua and Allen, Kansas. 

Bed mange, in Bienville, Louisiana; Titus, Hamilton, and Wood, 
Texas; and Bradley, I^ewton, Sevier, and Ouachita, Arkansas. 

Quinsy, in Decatur and Grant, Indiana ; Benton, Grundy, Hamilton, 
Jones, Marion, Mills, Sao, and Webster, Iowa; Livingston and Laclede, 
Missouri ; Smith and Bepnblic, Kansas: and Webster and Cass, Nebraska. 

Diseases resulting from worms, in Bureau, Jiickson, Grundy, Sanga- 
mon, Hancock, and Fulton, Illinois; Sherburne, Wisconsin: Livings- 
ton, Pike, Wayne, Johnson, Lincoln, and Stone, Missouri; Jonnsonand 
Lyon, Kansas; and Corning and York, Nebraska. 

Lung-fever or lung-disease, in Tazewell, Macon, Montgomery, Carroll, 
Clark, and Ogle, Illinois; and Benton, Chariton, Pettis, and Clinton, 
Missouri. 

III. Ohio, the prevalence of blind-staggers among hogs is reported in 
Morrow, and of black-tooth and scurvy in Lorain. 

In October and November a strange and fatal disease prevailed in two 
localities widely separated in Sauk, Wisconsin. In every case of attack 
death followed within twenty-four hours. The symptoms were, loss of 
appetite, stupor, and purging. In Walworth there had been greater 
fatality than for years, the cause of which could *^not even be guessed 
at." Young pigs died in large numbers; also sows about the time of 
£[irrowing. In Wisconsin there was some fatality among fat hogs from 
an unknown disease, which deprives them of the use of their legs. 

In Sherburne, Minnesota, some hogs lost the use of their hind legs, 
and pined away until worthless. These effects are attributed to kidney- 
worms. 

In Woodson, Kansas, a disease resembling piles destroyed 25 percent 
of the pigs dropped in cold weather. ^'The rectum protrudes and 
appears much inflamed ; the pigs become poor and lank, and though 
they continue to suck and eat with a good appetite, the disease pro- 
gresses until it terminates in death." Doniphan reported large losses 
by a new disease. Post-mortem examinations showed diseased lungs, 
liver, and brain, and, in some cases, <^ ugly-looking worms in the neck." 

In Merced, California, a new disease, mostly limited to hogs in good 
order, ho^ appeared. The attacked lose the use of their fore legs, drop 
on the breast, and die within twenty-four hours. 

Freventives and remedies. — Our correspondents in different localities 
report various antidotes and curatives for " cholera," as they have for 
years, but certainly no specific has been found. It is possible that some 
gleams of light may come from a publication of their views. 

In Beaufort, North Caroliua, the reporter, reporting that 10 per cent, 
of the hogs over, and 20 per cent, of those under, one year old have died 
of cholera, so called, adds : 

I keep a trongb, to which my hogs have access, well supplied with ashes, salt, and 
sulphur. The disease has beeu verv fatal amonpr the hogs of my ueighbors, aud of the 
tenants and laborers on m^ farm ; but though I keep a large number, none havo bcon 
affected except seven sucking pigs, all of which died. 
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Oar correspondent in Wayne, GecNrgiay reports : 

Cholera has been ragijvff erer fiiioe Ootob«r. In tome neighborhoodii it hm killtd 
nearly all; one man lost all but 6 ont of 170; another, all bnt 1 out of 93. All the 
remedies applied have thuB ftkr fihiled to cure ; bat I belieTe that oom boiled in wood 
ashes or potash is a preventive. Once or twice a week I have fed my hogs on oom so 

Erepored, and while mv neighbors' hogs hare died at a rapid rate, I have not lost a 
og. The general loss is estimated at 50 per cent. 

Tho report from Simpson, Kentucky, stating that hogs in that section 
arc generally regarded as the most profitable farm-stock, adds : 

As what is known as cholera is the preyailing disease, I will glre the exi^ erienoe ol 
five or six good farmers in my neighborhood. A few years since we were induced to 
believe that crude petroleum was a good thing to promote the health of stock of aJl 
kinds, and especially of the pur. We use a common tin sprinkler, and occasionally 
give them a thorough oiling. When not threatened with the disease, once in two or 
three months is sufficient, we also put the j^troleum on oom fed to them. The result 
is that for five years not one who has practiced this has been troubled with diseased 
hogs ; apd that, too, when disease and death have surrounded us. These farmers keep 
seveialTv from 75 to 200 hogs. We axe thoroughly oonvinced that petroleum is aA 
effectual preventive. 

A correspondent in Da Page, Illinois, reports that his hogs, in common 
with others in the locality, were attacked with cholera last September. 
After about 20 of his best shoats had died he gave the sorviving a 
plenty of charcoal in their slops, and it operated as an effectaal core. 
This is confirmatory of the first of the following extracts from Indiana 
reports : 

De Kalb : The best remedy is a mixture of charooal and soda, glTen in bran, or any 
other way the hogs can be induced to eat it. Decatur : The only remedy that has done 
any good is turpentine in slops. As a preventive, a teaspoonfnl is given to each hog 
twice a week ; as a cure, the same dose daily. Tippecanoe : I had a pair of very fine 
BOWS affected apparently with the worst form of the disease called cholera. They were 
so reduced by purging that they could not stand. They were cured by administering 
large doses of sof^ soap. They seemed to crave it, and would eat it long i^r they refused 
corn or the best of sweet mill^ The recovery was perfect. This unexpected result 
seems to sustain the theory of a neighbor, that worms in the intestines are th^ cause of 
the disease. 

Onr correspondent in Pope, Illinois, reporting a loss of 80 per cent ii^ 

the county, says : 



My hogs have not been affected with the disease for vears. I have given them -^ 
soap suds once or twice per week. Whether this has been a prerentiTe I will not tay ; 
but the disease has prevailed in the herds of my neighbors. 

In Oakland, Michigan. ^< thumps," popularly credited with causing the 
death of 10 per cent., is oelieved to be caused by undue heat and impure 
air from close confinement in tight pens. From Tuscola, also, the report 
states : ^^ iSow after sow is losing her entire litter, and we are unable to 
ascertain the cause ; but I think one cause may be found in the &ct that 
a great many breeding-sows are kept in close pens, and so do not get 
suflacient exercise." 

The report from Grundy, Illinois, expresses the opinion that pneumonia 
results from penning hogs in such a way that, during cold nights, they 
are allowed "to pile up one above another; " the consequence is that 
those underneath, after becoming heated and getting into a state of 
perspiration, rush out into the cold air. The same report states that a 
mixture of copperas and sulphur, put in the swill, results in expeUiDg 
worms from the intestines and generally improving the physical condi- 
tion of hogs. In Dallas, Iowa, the farmers who allow " too many hogs 
to sleep together have sufierea the heaviest losses ; " and kt Camden, 
Missouri, " hogs that have had dean, roomy pens, pure water, and souna 
grain have genere^ly escaped, disease,'^ 
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Losses.— The Basters^ Middle, Lake, and Pacific States report scarcely 
any losses beyond those from ordinary casualties. The exceptions to 
this are in Maryland, where a loss of 15 per cent, in Montgomery and 
10 in Charles and Worcester is attributed to cholera. In the interior 
bolt, embracing Kentucky, Indiana, Illinois, and Missouri, and in the 
States bordering the Gulf, the losses are very heavy, involving a large 
portion of the entire area. For the most part losses are not specified m 
returns which report no disease or special cause, and therefore the per- 
centage chlefiy represents extraordinaiy losses ; that is, losses from dis- 
ease, starvation, and ill treatment. Taking the numbers and average 
values returned for the 1st of January, 1877, as the basis of calculation, 
the percentage, numbers, and values of the losses, during the year end- 
ing April 1, in the several States within the area named, as indicated 
by unusually full returns, are as follows : 





Nnxnber. 


Valne. 


StatM. 


Per 

cent 


Number. 


Valua. 


Virginia 


4 
10 
10 
10 
20 
524 
18 
14 
13 
16 
16 


24,296 
73.550 
28,410 
148,310 
33,320 
1«0,464 
214,074 
33,964 
137,340 
160,048 
174,064 


$111,275 68 
308,910 00 
118,753 80 
532,432 90 
90,630 40 
660,910 08 
783^510 84 
127,025 36 
565,840 80 
571,371 36 
75^215 84 


West Virginia.... 

Kentacky 

Ohio 


4 

21 

7 

18.6 
22 

13.6' 
30 
14 

6 


10.828 
333.522 
122,899 
441, 750 
605,000 
443, 795 
768,000 
50,372 
10,230 


151.324 72 
1,821,080 12 

930,345 43 
2,893,462 50 
4,840,000 00 
3,233,265 55 
4,185,600 00 

398, 946 24 
73,451 40 


KorthCuollDa 

South Carolina 


C^Aoreia...... ...... 


JsdiaPA ....... ... 


Florida 


BUnoia 


Alabama 


lova 


MisaiMippi 


Minflonri . . r , 


"HTamaii 

Nebraska 


Tttxas - 


ArkanffM 


Total 


TeonwflM ......... 




4,004,236 


23,050,303 09 
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COTTON IHTBSTIGATION, 

The cottott crop deservedly claims the attentiou of the industrial 
world, not because it represents more money- value than any other agri- 
cultural product, for corn and hay each exceed it, and wheat equals it; but 
because it is the largest export product, the largest crop of the Soutli, 
and one that must ever exercise an important influence upon the indus- 
try of that section. Meat-production also largely surpasses it in value, 
and the surplus of meat-production exported comes next to the figures 
of cotton exports; and when rotation and rational culture shall rule in 
the agriculture of the future, and home manufacture shall restrict expor- 
tation of raw material, the meat exports of the cotton States alone 
may equal the foreign shipments of the coveted fiber. Meat^nd broad- 
stuffs together surpass cotton in value of exports. 

There is no portion of the world occupied by civilized nations, and 
probably no equal extent of the earth's surface, so peculiarly suited to 
cotton-culture as the States of the Gulf coast. There are large areas 
with the requisite soil and the high temperature required, but with these 
essentials the necessary degree of humidity is rarely combined in so 
complete equilibrium. It constitutes an advantage which virtually gives 
the monopoly of cotton-production to the United States. The policy of 
Great Britain has ever been to obtain a controlling proportion of raw 
material for her manufacturers from her own colonies, and to this end 
her Cotton Supply Association has searched the world over for cotton- 
flelds that would make her independent of this country. This is a nat- 
ural and laudable ambition, a means of self -protection, and the highest 
measure of "protection'' she could institute; for while she commends 
free trade to other nations, she finds in it the highest form of protection, 
precisely as she built up her manufacturing system by restrictive duties 
up to a period when the opposite policy tended to secure a continuance 
of the superiority thus wisely gained. When debarred from our cotton- 
flelds by civil war, the receipts from India were increasing under the 
stimulus of this self -protecting effort ; yet with a cotton famine in Man- 
Chester, and starvation threatening the spinners, the increase from 369,- 
000,000 pounds in 1861 to 506,000,000 in 1864 was less than the advance 
from 1857 to 1861. In the very first year of peace in this country these 
imports declined one-eighth, though they rallied in 1866 to 615,000,000, 
the highest figures ever attained, and rapidly declined afterward to less 
than half that quantity. 

In 1858 and 1860 the receipts from America constituted four-fifths of 
the British imports. In 1863 they amounted to a fraction of 1 per cent. } 
in 1864, 1 J per cent., and in 1862 but 2^ per cent. Starting at 37 per cent, 
in 1866, in 1876 the proportion reached 62 per cent., and the proportion 
of India cotton had fallen to 18J per cent. 

The price, as an index of quality, tells the story of India's inability to 
comi)ete with the United States. The average value per pound, in i)ence, 
of British imports, is thus given : 



Cotton of tbo Uuitad States.. 
Cotton of India 



1872. 1873. 1874. 1^75. 1876. 



9.9 
7. 



9.1 

e.4 



7.7 
5.7 



G.4 
5.1 



American seed and Americatf planters have in vain been introduced 
into India; the fiber inevitably deteriorates, becomes short, dry, hursli, 
and brittle, with a low rate of yield. 
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With an assared market, constantly enlarging with the augmenting 
requirements of extending civilization, the American cultivator is by 
no means uniformly happy. Protesting that the demand could never 
be supplied under existing demoralization of labor, he has seen the 
price decline 37 per cent, by an increased product in a single year of 38 
per cent. Declaring that 3,000,000 bales could never again be produced, 
4,500,000 appear before his wonder at the rapid recuperation has grown 
old. He has learned, if an apt scholar, that 10,000,000 can be attained 
within ten years, if such a quantity shall be needed for the world's con- 
sumption. He should know that, when restorative culture shall take 
the place of exhaustive cropping so long in vogue, such a crop can 
easily be had upon an area not greatly larger than that now cultivated. 

As no one can doubt the ability of this country to supply all that may 
be needed for a period running far into the future, the important point 
of profitable culture is to be settled. For ten years past it has been the 
constant endeavor of this Department to aid the thinking, progressive 
cultivators of cotton in their endeavor to break up the spoliating prac- 
tice of exclusive and continuous growing of " white crops,'' of corn and 
cotton. ]!Tot that cotton in itself Is necessarily an exhausting crop, if its 
stalk and seed are returned to the soil; but in a climate with sunlight 
so intense, with the clean, culture essential to the growth of cotton, 
there is waste by the decomposition of organic matters sufficient in a 
single season to feed several crops. Pease in light soils, red clover in 
clays, or lucerne in deep, rich, well-drained lands, would supply essential 
parts of a rotation that would give a wealth of animal products and a 
nearly doubled yield of cotton, derived from animal manures, th^ green 
manuring of vegetable decomposition, and the saving of much of the 
serious waste of valuable humus in continuous clean culture. 

THE BEOENT INTESTiaATION. 

Few are aware of the rapidity of the recuperation in cotton produc- 
tion since the prostration of the war period. It is not generally known 
that the aggregate product since 1865 exceeds that of a similar period 
prior to 1861. If we include the crop of 1876, the excess of its produc- 
tion in the period of twelve years, from 1849 to 1860 inclusive, over the 
former period, is about 2,000,000 bales. 

Leaving out the large crop of last year, the statistics of which are not 
yet complete, similar periods of eleven years make a comparison also 
favoring the production of the later. The aggregate of the crop move- 
ment of the former is 36,169,117 bales, or 15,869,176,615 pounds, averag- 
ing 3,288,101 bales per annum, or 1,442,652,419 pounds. A similar state- 
ment for 1865 to 1875, inclusive, reads, 36,331,582 bales, or 15,939,344,833 
pounds, avaraging 3,302,871 bales per annum, or 1,449,031,348 pounds. 
An average increase of nearly 15,000 per annum. The great crop of 
1859 was but 2 per cent, larger than that of 1875. Three crops since 
the war are each larger than any prior to it, with the above single excep- 
tion ; these are, in order of size, 1875, 1870, 1873. The crop of 1872 was 
Larger than that of 1858, and every crop preceding the latter is sur- 
passed by every crop of the seven jpast years, with one exception, 1871. 
This is a remarkable result, which is a surprise to planters themselves, 
and an indication of what can be accomplished in the future when the 
cotton area shall be an essential part of a rotation, and fertilizers shall 
be not the least important product of the plantation, and two bales are 
made to grow where one grew before, as can easily be accomxjlishcd ou 
many acres of present slovenly cultivation. 
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Tho details of production daring the two periods named are thus 
given, the pounds per bale being the average net weight of Liverpool 
receipts, which include a large portion of each crop :. 



Yean, 


Bftlea. 


WeiRht 
pfr 
bale. 


Pounds. 


18j0 


2,355,257 
3.015,029 
3,262,882 
2, 930, 027 


416 

428 
4-^8 
4:«n 


979,786,912 
1,290,432,412 
1.396,513,496 
1.250.91 1.610 
1.235,745,126 
2,481,694,900 
1,305.146,436 
1,376,371,204 
2,721,612,007 
2,078,047,650 
1,743,014,862 


IgSl 


1853 


1853 


1854 ^ 


2,847 339 I *'^^ 


1855 


3,527,843 
2, 939, 519 
3,113,962 
3,851,481 
4, 669, 770 
3,656,006 


420 
44{ 
442 
447 
415 
477 

441 
444 

443 

437 
434 

438 

4;» 

440 
439 
439 
436 


lo56 


1857 


1858 


1B59 


13C0 i 






36,169,117 


15, 869, 176, 615 


1865 


2,193,987 
2, 019, 774 
2,503,993 
2,439,039 
3, 154, 94'? 
4,352,317 
2,974,351 
3,930,508 
4,170,388 
3,832,991 
4,669,288 


967, 548, 267 
896,779,6.'56 
1, 149, 138, 899 
1,065,860,041 
1,369,246,564 
1,906,314.846 
1,305, 740, 0»J9 
1,729, 42:*. 5:0 
1,830,800.332 
1.682,6»3,019 
2,035,809,568 


1866 ^ 

1867 


1868 


1869 


1870 


i8r,i 


1873 


1873 


1874 


1875 






36,331,583 


15,939,344,633 



Nino* years ago an investigation was undertaken that showed about 
four-fifths of tho arable culture of the cotton States to be cotton and 
com, of which cotton occupied the larger area, in the proportion of 44 to 
38. This may not have been precisely accurate, but it properly repre- 
sented cotton as occupying the larger area. It was also shown that 
wages were less than in 1860, and labor less efficient ; that a small pro- 
portion of laborers took money wages, the prevalent practice being what 
is usually known as the " share system,'^ a partnership in which labor 
wrought without direction and capital was advanced without security. 
There was some disposition of freedmen to secure land, but little success 
in creating the means of payment. As a matter of course, there was a 
general reduction in the size of farm-holdings. 

For the purpose of comparison with the report of 1868, (see last arti- 
cle in the annual volume of 1867,) circulars were issued to county corre- 
spondents in January, 1877, and information sought upon the following 
points, viz : 

1. The number of bales produced in the county in 1876. 

2. Number of acres of cotton cultivated. 

3. Batio of increase or decrease of acreage since 1875. 

4. Percentage of area, respectively, in cotton, corn, and other crops, 
(the latter taken collectively.) 

5. Fertilizers, proportion of area fertilized, kinds used, rate of applica- 
tion, and prices. 

6. Changes in modes of culture or implements used. 

7. Tendency as to size of plantations. 

8. Prices of labor. 

0. Proportion hined for cash, renting, or working on shares. 

10. Proportion cultivated, respectively, by black and white labor. 

11. Percentage of negro cultivators who own the land they cultivate. 

12. Cost of producing.cotton in 1876. 

13. Average price in home markets. 
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14. Examples of large yields and best farms. 

15. Varieties of seed preferred. 

IG. Tendency as to production of home supplies. 

Answers were received with estimates covering about half the entire 
area in cotton, each State having from three-eighths to five-eighths of its 
field of production represented. They indicate great progress since the 
first investigation was made, showing that the labor of the freedman is 
steadier and more ef&cient, a larger proportion of white labor is repre- 
sented in the crop, and a larger production is obtained per hand. Farms 
continne to ctecrease in size. The use of home-made composts is in- 
creasing. There is greater economy of the fertilizing resources of cot- 
ton-seed ; a larger proportion of com to cotton ; more interest in im- 
proved implements ; a larger proportion of home supplies of meat ; and 
a disposition' among advanced cultivators to adopt a rotation, and to give 
to domestic animals a higher place in the farm economy. Not that these 
reforms are far advanced or equally essayed. Where white labor is in- 
creasing exists the strongest tendency toward the use of labor-saving 
implements. In many of these points little more than a promising be- 
ginning has been made. 

THE COTTON ABEA. 

The first four questions were intended mainly to aid in a more accu- 
rate understanding of the area actually cultivated in cotton, and in- 
cidentally to show the local changes in cotton-growing and local dif> 
fcrences in fertility of soil. 

The acreage of cotton has never been given in the census. Areas ot 
special culture have never been comprehended in the census schedules, 
nor the aggregate area in cultivation; the only returns made being the 
amount of land in farms and the proportion in << improved'' land, t. «., 
cultivated and fallow lands and permanent pasture. 

The first estimates of acreage published were issued by this Depart- 
ment. They were deduced from State averages of local estimates of 
yield per acre, knowing that direct estimates of the rate of production 
are invariably too high ; not in every individual case, but in averages. 
The returns of yield were closely scanned and modified where errors 
could be shown ; but the result was somewhat too high, and the deduced 
area producing the given crop was therefore somewhat too small. These 
estimates were published for years, with annual modifications, by the 
commercial press, the yearly comparisons favoring the producer, the 
crop increasing, but the acreage apparently remaining nearly the same 
for a period of years, with some annual fiuctuation. To these two 
causes are due a misconception olthe real extent of the cotton-fi^ld that 
is much to be regretted. So apparent was this error, that, as early as 
1874, the publication of cotton acreage estimates ceased in these reports, 
and every opportunity for gaining data for correction was used. A mnlti- 
I)licity of other statistical work demanded attention. Ko general system- 
atic investigation was undertaken till 1875, when the difficult task was 
essayed, and in the monthly report for June the following important 
but inconclusive results were reported : 

We have obtained an actaal censns. wherever it was possible, for a given district, 
whether a large or a smaU portion of the county, both of bales produced and the num- 
ber of acres upon which they were grown. Our correspondents were urged to avoid 
estimates and give onlv ascertained fitcts. So a census of a few farms would be taken 
here, a neighborhood there, and occasionaUy a larger district. The local officers were 
in some instances enlisted in the work. The results are not complete, and are not 
deemed quite sufficient for an authoritative estimate which can be relied on in the 
future as a perfectly accurate basis of comparison } yet they are too important to be 



Digitized by VjOOQIC 



118 



REPORT OF THE COMMISSIONER OF AGRICULTURE. 



withheld, aud will be received by a fair-minded public as the best known data for an 
approximjite estimate of the real area in cotton. 

In the followijig statement the number of coaiitics are given iu which such enumer- 
ations were made, either lor their total or partial area, respectively, with tho number 
of bales produced on the acreage given in 1^74 : 



Statea. 



Conn, 
ties. 



Korth Carolina . 
South Carolina . 
8l« 



Qcorgla. 
Florida. 
Alabama ... 
HisBisstppl . 
LooisiaDa... 
Texas....... 

Arkansas... 
Tennessee.. 

Total. 



Bales. 



Acres. 



70,402 
64,849 

199,610 
17, 513 
63,534 

105, S»0 
5«,450 

139, IQH 
49, 544 
25,654 



811, 196 



202,412 
271,477 
707, 187 

67, 751 
245, 094 
308. 060 
124, 016 
404.005 
140,690 

83,934 



2,554,636 



Acres 

to the 

bale. 



2.87 

a 21 

3.54 
3.66 
3.92 
2.92 
2.19 
2.69 
3.84 
3.27 



3.15 



This makes the average in over 40 per cent, of the cotton^breadth of Goorgia 3.54 
acres per bale, while the official report of the State of Georgia makes the number 3^ 
acres ; results almost exactly alike, as in the reports of the area of the present crop. 

Without perfecting these estimates, it is evident that the true acreage of 1874 can- 
not fall very much short of three times as many acres as were produced of bales in 
1874, or at least 11,000,000 acres, possibly a fifrare a little larger. This corresponds 
with tbe mass of facts brought to onr observation annually for two years past. 

The results of recent investigations render it certain that 3.15 acres to 
the bale may be considered a liberal estimate even for so poor a season as 
1874. The areas reported in the above table are evidently rather better 
than the average of each State, but still very near the rate of yield for 
that year. The yield of 1875 was the largest per acre, as well as the 
largest in aggregate quantity, since the war. It was but 2 per cent, 
less than the largest crop ever produced, that of 1850. Its marked 
superiority was due to the length of the season, killing frosts having 
been delayed, in more southern districts, to the first week in December; 
an almost unprecedented date. Tho past season was also very favorable, 
but shorter, with some decrease in the yield per acre. 

The following table of estimates of the acreage and rate of yield of the 
crop of 1876 is presented as a result of our recent investigation in har- 
mony with those of the past three seasons : 



states. 


Bales. 


Acres 
per 
bale. 


Acres. 


Korth Carolina 


210,000 
310,000 
505, 000 

fiO.OOO 
n33, 000 
700,000 
560.000 
690,000 
515,000 
S60, 000 

45,000 


2.9 

a 03 

3 

3.3 

a25 

2.6 

2.25 

2.15 

2.85 
2.6 


600,000 


Soalli Carolina 


945,500 

1,515,000 

165,000 


Qeoreia 


Florida 


Alabama 


1.732.250 


MisaiMippi 


1, 976, 000 


Louisiana • 


1, SCO, 000 
1.483,500 


Texas 


ArkantMfl 


1, 133, 000 


TeuDcssee • 


741,000 


Tnd inn Tflrri torv and otbcr diatrictii ... .... ..........k..nrT...-.r- 


117,000 






Total 


4,438,000 


2.^3 


11,677,250 







The figures representing rate of yield approximate a fair representa- 
tion of the differencevS of the fertility of the present cotton-lands of the 
several States, except that Alabama has an exceptionally low rate, 69 
reprcsen ring condition of her crop in October, the general average being 
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80. There is much worn land in this State, bat the central canebrake 
district is scarcely sarpassed as a cotton-field. Mississippi is credited 
with a rate of yield for 1876 almost identical with the general average. 
In 1860 this State proklnced nearly one-fourth of the entire crop; in 1876 
its proportion is one-sixth, grown on one-sixth of the total acreage ; 
and this area, in natural fertility, represents fairly the average fertility 
of the aggregate, being made up in part of the very fertile bottoms of 
the Mississippi and Yazoo, and the rotten limestone soils of the counties 
of Warren and Hinds, together with the less productive uplands of the 
southern and eastern portions of the State. 

The wonderfully productive alluvion of the Red and Ouachita Rivers, 
and the never-failing richness of the Arkansas bottoms, give to the 
present area cultivate in Louisiana and Arkansas a high rate of yield ; 
and the selected virgin soils of Texas are of equal productiveness. South 
Oarolina and Georgia have more of partially exhausted soil, of lower 
natural fertility, which, without fertilization and good culture, would 
not average a fourth of a bale to the acre. Under present management 
they average nearly a third of a bale. The Korth Oarolina returns of 
yield for the past ten years have been quite uniformly higher than 
those oi the other Atlantic States.* 

The comparative importance of the several States in cotton-production 
seems not to be well understood. The commercial distribution by cotton 
ports leaves in the obscure background the view of production by States. 
The progress of this industry, like that of most others in this country, 
is westward. In 1849 Alabama stood in the front rank, with 22.8 per 
cent, of the crop, and Georgia ranked next, with Mississippi following 
closely. Scarcely an eighth of the crop was produced west of the Mis- 
sissippi. 

In 1869 about three-tenths of the product came from beyond the Mis- 
sissippi. North Oarolina had declined from 2.9 to 2.7 per cent, South 
Oarolina had fallen from 12 to 6.4, and Georgia from 19.8 to 13. Louis- 
iana had advanced from 7.2 to 14.4, and Arkansas from 2.2 to 6.8. At 
the present time more than three-eighths of the crop is grown west of 
the Mississippi, Texas making rapid strides, evidently destined in 1877 
to lead the column of cotton States. Some have hastily assumed that 
Texas already equals Mississippi in production, and that Arkansas and 
Louisiana stand on nearly the same level ; but there is no evidence that 
the difference between 18.7 and 8.2 (in Mississippi and Arkansas) has 
been annihilated in seven years. The following statement gives the 
percentages of the crop produced by each State, as deduced from the 
census, with the estimated proportion in 1876 : 



states. 



North Carcliua. 
South Carolina. 

Georgia 

Florida 

Alabama 



1849. 
2.9 


1859. 


1869. 


1876. 1 


2.7 


4.8 


4.7 


12 


6.4 


7.4 


7.0 


19.8 


13 


ir>. 7 


11.4 


l.Ol 


1.24 


1.3 


1.13 


22.8 


las 


14 


12 



States. 



Mississippi 
Lonisiana.. 

Texas 

Arkansas . . 
Tennessee . 



1849. 


1859. 


19.5 


22.3 


7.2 


14.4 


2.3 


8 


2.2 


6.8 


7.8 


5.5 



18C9. ' 1876. 

I 



18.7 
11.6 
11.6 

8.2 

6 



17.1 
12. 5 
15.5 
11.3 
5.8 



While the rate of yield is sustained in the East by fertilization, it is 
still kept up in the West by opening fresh land. On the whole, it is evi- 

* Our Beaufort correspondent says: **Tlio number of acres in cotton in 1876 was 
12,000. Tho average product is one-half bale to the acre. One-half of all the land 
planted averages tbree-fonrths of a bale. That Which fell under one-half bale consti- 
tuted but a small part of the area planted. I have a personal knowledge of more than 
twenty farms, and only one of them fell under one-half bale ; most of them produced 
from two-thirds to three-fourths of a bale per acre, and the season was deeidedly 
unfavorable. One-half bale per acre gives 12,000 acres planted." 



Digitized by VjOOQIC 



120 REPORT OP THE COMMISSIONER OP AGRICULTURE. 



dent that the yield per acre is larger than in 1860, the tendency of fer- 
tilization, redaction of size of fiArms, and increase of white labor being 
toward increase of yield. Yet the difference is not great. In Missis- 
sippi, in 1860, the area in cultivation exceeded that of last year by more 
than a half million acres. The entire area in cotton in 1860 was cer- 
tainly not less than 13,000,000 acres. ' 

ACREAGE IN CORN AN1> COTTON. 

A comparison of the relative areas in cotton, com, and other products 
of agricnltnre betokens a gradoal change for the better in the extension 
of the area in corn, wheat, oats, clover, pease, as well as in fniits and 
vegetables, for home use and shipment to noifthern markets. The dif- 
ference is noticed in all sections by our correspondents. 

When we consider the adaptation of this section to a range of prodoc- 
tion inclnding all the growths, cereal, textile, the fodder-plants, and fmits 
fonnd in the temperate zone, together with a great variety of sub-trop- 
ical fruits and fibers, the proportion of cultivated area in cotton is sur- 
prising. 

It is the more so, as we remember that one-half the cotton is grown 
in a little more than a tenth of the total number of counties of this belt; 
that 93 of 759 counties in 1870 produced no cotton whatever; and that 
227 others from less than a thousand bales down to a singleone. Oom, ou 
the contrary, is grown everywhere as a prominent crop. There are 23 
counties in Tennessee tbat produce no cotton, and 4 of the 85 yield four- 
tenths of the crop. In Korth Carolina a large portion of the area is not 
adapted to cotton ; not a bale was returned in 1870 from 20 counties, and 
its distribution in the tide-water region is very unequal. The unequal 
distribution of cotton is shown in the accompanying map, (frontispiece,) 
on whicbthe counties producing not less than 10,000 bales are marked, 
only 79 in number, yet aggregating 48 i>er cent, of the entire crop. The 
following is a condensed exhibit of this inequality : 

Pflroent. Per cent. 

Iq North Carolina 2 coauties yield . . 18. 3 ; G8 coauties yield 81. 7 

In South Carolina 5 counties yield . . 46. 7 ; 2G counties yield 53. 3 

In Georgia 7 counties yield 25.5; 119 counties yield 74.5 

In Alabama 14 counties yield 57. G ; 51 counties yield. 42. 4 

In Mississippi 20 counties yield 67.8; 43 counties yield..! 32.2 

In Louisiana 14 counties yield G7.3; 37 counties yield 32.7 

In Texas 7 counties yield 28.1; i>8 counties yield 71.9 

Iq Arkansas 6 counties yield 34 ; 54 counties yield 66 

In Tennessee 4 counties yield 40.2; 58 counties yield 39.8 

The list of counties is as follows : 



state and county. 



NORTH CAROUKA. 

Edf^ecombe 

Halifax 

Total 

State 

Percent 

SOUTH CAROLINA. 

Abbeville 

Barnwell 

Darlington 

BUpofleld 

Fairfield 

Total 

Sute 

Percent 



Bales. 



18,361 
11,716 



30,077 
144.935 



ia3 



State and county. 



Barke 

Doujslierty... 

Lee 

Monroe 

Stewart 

Samter 

Waahington . 



Btdea. 



14.290 
14.034 
10,179 
10, 434 
13,64« 
1-2, P83 
11.33t) 



A9S4 
S4,OiO 
34, 591 
17,553 
14,034 



105, ooa 

224,500 



46.7 



Total 


86.741 
473,034 


8tate 




Per cent 


S5.5 






ALABAXA. 

Barbour ............................... 


17,011 
17, 979 


Bullock 


Dallaa 


94.819 
18,573 


Hale 


Lee 


1L591 
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State and county. 



Alabama— Continued. 

Lowndes 

Maoon 

MadlBon 

Marenf^ 

Montgomery 

Perry 

RoMoU 

Samter 

Wilcox 

Total 

SUte 

Percent 

MissiasiPFL 

Adams 

Bolivar 

Carroll 

Claiborne 

Coahoma 

Copiah 

DeSoto 

Hinds 

Holmes 

Issaquena 

Jefferson 

Lowndes 

Madison 

MarshaU 

Noxabee 

Panola 

Warren 

Waahingtm 

Wilkinson 

Tasoo 

Total 

Stote 

Percent 

LOUiBuari. 

A-Toyelles 

Bosfuer 

Caddo 

Carroll 

Claiborne • 

Concordia 

DeSoto ...; 



Bales. 



18, 3G9 
11,878 
12,180 
93,614 
85,517 
13,440 
90.796 
11,640 
90,005 



947,504 
4S0, 463 



57.6 



State and connty. 



90.140 
15,571 
14,135 
14,776 
•11,456 
15i663 
94,118 
97,394 
10,097 
15^891 
13,719 
16,073 
19,960 
18.379 
15^473 
15)764 
39,175 
35)909 
19; 430 
96,047 



383,339 
564,938 



67.8 



10,190 
13,506 
96.387 
90,384 
14,900 
96,719 
15,809 



LcuifiiAXA—Contlnued. 

East Feliciana 

Madison 

Morehoose 

Katchitoches 

Onachita 

Saint Landry 

Tensas 

Total » 

State 

Percent 

TXXAS. 

Austin 

FaUs 

Fayette 

Grimes 

Bosk 

Travis 

Washington 

Total 

SUto 

Pttoent 

Arkansas 

Chicot 

Hempstead 

Jefferson 

PhiUlps 

Pulaski 

Total 

State 

Per oent ■•••.. • 

T 

Fayette 

Haywood 

Sholby 

Tipton 

Totol ... 
SUte ... 

Percent 



Bales. 



10,259 
17,189 
11, 134 
1.^071 
14,930 
14.305 
95,371 



U36,018 
350,839 



67.3 



11,967 
14,196 
10.653 
10.095. 
12,758 
16,769 
99,459 



98,744 
350,628 



98.1 



13,315 
10,187 
10,064 
18,390 
18,009 
14,891 



84,449 
947,968 



34.0 



90,131 
10,510 
39,434 
10,058 



TJ,1«7 
181, 849 



40.9 



In view of these limitatioDs of cotton-cultnre, and tbo present tend- 
ency to increase of other products, the fact that more than one-third of 
the cultivated area of ten States is annually planted in cotton, as shown by 
results of the investigation, is a remarkable one in the history of the cult* 
nre of the ^' industrial " plants. Corn is credited with rather more than 
four-tenths of the acreage, and other crops, together, with one-fourth. 
The distribution is by the foUowiug x>ercentages : 



states. 

9 


Cotton. 


Com. 


other 
crops. 


Xorth Carolina * 


19 
35 

35 
i!G 
37 
50 

35 
47 
15 


46 
44 

48 
41 
44 
34 
30 
40 
37 
45 


35 


J^^^th Carolina .r,.... . ...... 


SI 


Georgia...... , 


21 


Florida >. 


:« 


Alabama 


19 


Mississippi 


16 


Louisiana .. . ..... . 


18 


Texas 


2:> 


Arkansas 1 


16 


Tonnessoe • .. . .. 


40 
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The States in which cotton most asserts supremacy are Lonisiana, Mis- 
sissippi, and Arkansas ; those in which corn is most prominent, Tennessee, 
TSoTth Carolina, Georgia, and Alabama. Miscellaneons products claim 
comparatively more attention in Tennessee, North Carolina, and Flor- 
ida. Of the area in " improved ^ land, only about one-fourth is annually 
cultivated. In 1870 the reported area ^' improved " was 138,635,313 acres. 
The present area actually cultivated is estimated at about thirty-four 
million acres, of which cotton has nearly twelve millions and corn over 
fourteen millions. The nearest percentages, discarding fractions, are: 
com, 41 ; cotton, 34; other crops, 25. This indicates an advance in nine 
years, in miscellaneous products, from 18 per centum to 25. 

FERTILIZERS. 

The use of commercial fertilizers for cotton is a practice obtaining 
since the war, and confined mainly to the Atlantic coast. The worn and 
partially exhausted lands of the older States responded to special fer- 
tilization in a gratifying increase of prodfict; and as the wages of labor 
ruled high, and farm supplies were dear, it was an object to make a 
heavy cash outlay for these aids to production, especially while prices of 
cotton continued high. Thus the expenditure for guanos and bon^ 
phosphates and superphosphates increased, the prices of cotton de- 
clined, and the outlay became a burden upon industry, often a partial 
loss of the investment by injudicious or excessive application. 

Nine years ago, in canvassing this subject, this Department depre- 
cated the injudicious and excessive use of commercial fertilizers, most of 
which in those days cost far more than a fair estimate of their actual 
cash value, based upon the commercial prices of their essential constit- 
uents. The local resources for fertilization were briefly pointed out, and 
shown to be abundant, accessible, and inexpensive. Among the sugges- 
tions presented were the following : 

Every farmer shonld rely mainly upon his stock for manures ; liogs sbonld be fat- 
tened upon field-pease ; cattle and borses should be penned at night in deeply-littered 
vards. Accretions to the manure-pile may be made from a great variety of sources, 
Including all decaying vegetable and animal matter, waste and wash from the kitchen, 
muck from the swamps, and pine straw or leaves from the forest. 

There are many special fertilizers in this section ample for a perpetual supply of all 
possible drain upon tbe resources of the soil. The coast-line from Virginia to Texas, 
including all the sounds, inlets, bays, and estuaries, has an aggregate extent of thou- 
sands of miles, and every mile can furnish abundant stores of fish and sea- weed for 
manuring ailjaccnt fields. Oyster-shell lime is also plenty and cheap in the tide-water 
regions. 

No mineral manure is more abundant than marl, which is found in tbe whole tide- 
water section of the Atlantic coast, in the Mississippi Valley, and in Texas. It under- 
lies wide belts at various depths, often very near the surface ; it is in many localities 
easily obtained in large quantities ; and its value, though variable, is undoubted for 
application for soils needing lime. Gypsnm can be obtained from native beds at no 
great distance from any locality in the south. Lime is abundant in the mountain val- 
leys from Virmniato Northern Alabama; and the "rotten-limestone" formations of 
Alabama and Mississippi are unsurpassed for fertility. 

All these homo resources should be used in bringing up the*average cotton yield 
from 190 to r>00 poun'la per acre, and obtaining from half of the present acreage all of 
the fiber nctided, leaving free a sufficient area to produce the bread, the fruits, the veg- 
etables, the bocf and mutton necessary for the home population, and a surplus of the 
lighter i>roductM foi exportation. 

The progress made since 1868 in utilizing many of these resources 
has been considerable, in some sections very noticeable. The commis- 
sioner of agriculture of Georgia has been empowered by the State with 
the inspection of chemical fertilizers, and the prohibition of the sale of 
worthless and fraudulent brands, which has had the effect to increase 
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the intriDsic valae 16 per cent., while the cost per ton has been dimin- 
ished 7 per cent. He reported the inspection of 48,648 tons in the sea- 
son of 1874, and 56,506 in 1875, costing $2,481,048 and $2,640,203. 
The publication of these analyses and results of experiments, especially 
with composts, had the effect to arouse caution against fraud, and to 
stimulate the exercise of judicious discrimination in the selection and 
skill in the composting and use of them. So positive has been this 
progress, that nearly half of the fertilizer^ in 1875 were so composted as 
. to yield for every ton four tons of compost, deemed to be of equal value 
with the uncomposted fertilizer, adding twofold to the volume and 
value of every ton of commercial fertilizers inspected by the State. 

The formula for a compost extensively used on cotton contains 750 
pounds each of stable-manure and of green cotton-seed, with 500 pounds 
of acid phosphate or dissolved bone. Alternate layers of the stable- 
manure and seed, three or four inches thick, are each sprinkled with the 
phosphate after thorough moistening with water. When fermentation 
has destroyed the vitality of the seed, in three to six weeks, the layers 
are cut through vertically, and the whole mass well pulverized and 
mixed, and lett for further fermentation. Satisfactory results are ob- 
tained by the application of 200 pounds in the opening furrow and 100 
in the seed-drill. Some make a heavier application by sowing 400 pounds 
and applying 100 in the drill. If the ammonia of the manure has been 
evaporated by exposure, 60 pounds of sulphate of ammonia and 40 of 
muriate of potash are used, with 650 pounds each of seed and stable- 
manare and 600 of phosphate. The cost, aside from home materials 
and labor, is from $7.50 to $10 per ton. 

The estimate of proportion of cultivated area fertilized was not uni- 
formly given, and may therefore only roughly approximate the truth. 
So far as they could bo consolidated, the averages were 60 per cent, for 
South Carolina, 42 for Georgia, and 35 for ^orth Carolina. If returns 
from every county had been received, it is probable the difference be- 
tween the South Carolina and Gteorgia estimates might be less. While 
some commercial fertilizers are applied in Florida and from the Georgia 
line to the Mississippi, it is true that the field for their sale at present 
is mainly included in the three States named. The percentage of area 
fertilized, as averaged, is 10 in Florida, 12 in Alabama, and 15 in Mis- 
sissippi } and a large element of this small proportion is cotton-seed or 
composts. The proportion is scarcely appreciable in Louisiana and 
Texas, and in Arkansas and in Tennessee experiments in fertilizing 
are on too limited a scale to make a i)ercentage. Our correspondent in 
Fayette, Texas, reports no fertilizers used, but expresses the opinion that 
manure would double the crops on uplands, while the bottoms may be 
rich enough without manure. 

The practice of fallowing or " resting " the land is a practical protest 
against the waste of continuous clean culture. The growth of grass 
and weeds shades and protects the surface, appropriates the ammonia 
of the atmosphere when plowed under for a crop, and restores to the soil 
its supply of vegetable matter wasted under the direct rays of a burning 
sun. Our correspondent in Chickasaw, Mississippi, says: 

The cheapest and only practicable way of fertilizing laree farms is to rest a portion of 
it one or two years, then tnm nnder weeds, grass, and all vegetation while green. It 
greatly improves it, and costs but little for a farmer cultivating 1,1^00 acres. To attempt 
to fertilize macb of it would take all his crop. Doing it fifty acres at a tune, he would 
die of old age before he could get round. 

It is beginning to be realized that it does not pay to cultivate the up- 
lands of any portion of the South, unless in marl and limestone sections. 
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without fertilizing systematically ; and some have learned that such 
soils may be kept actually improving by the use of cheap and accessi- 
ble home resources of fertilization. Our correspondent in Geneva, Ala- 
bama, reports, " In 1870, planted 20 acres cotton in pine-land, without 
fertilizing, and made three bales ; 1876 he planted three acres and ap- 
plied the manure of two cows, mare, and colt for three months, and made 
2,970 pounds seed-cotton.'' 

The tendency of farm practice is judicious and sensible in the direction 
of a greater use of fertilizers, greater discrimination in their selection, 
and superior wisdom in the mode and extent of application. In this 
they are following the teachings of this Department, which are found to 
coincide with the results of extended and varied experience during the 
pa^t ten years. While not discarding the use of commercial products, 
cultivators are learning to use them to supplement their domestic or 
native supplies, with due reference to the manifest defects of the soil to 
which their application is made, and generally injudicious conibination 
with domestic manures. The following extracts from correspondence 
will give detsuls of this practice in all the States: 

North Carolina.— -iiwon ; Guano and the phosphates are used. Beaufort : Home- 
made manures are extensively used on all plantations and farms ; commercial are 
applied on one-half. The kinds most used are the ammoniated dissolved bones, about 
200 ]^unds per acre. The amount used has greatlv decreased in the last two years. 
CaldxoeU : No commercial fertilizers used except on the tobacco-crop. Camden : Home- 
made fertilizers generally ; cost from $15 to $25 per ton. Catawba : 100 pounds per acre 
on cotton and wheat; commercial fertilizers in a limited quantity. Chowan: Very 
little except home-made and lime ; cost $10 per ton. 8ome guano vsed, about 200 
pounds per acre, costing $50 per ton< Columbus : Home-made fertilizers are used on 
all plantations, about 25 cart-loads per acre; commercial, 200 pounds per acre, cost $G0 
per ton. Cumberland : 150 pounds per acre, costing $50 per ton. Duplin : Ammoniated 
superphosphates, 150 to 200 pounds per acre when used alone, 75 to 100 pounds when used 
in connection with home-made manures. Acid phosphates are growing in favor, used 
in the same quantity. A mixture consisting of 250 pounds of line bone dust, 250 pounds 
of land-plaster, 60 pounds sulphate of ammonia, 40 pounds nitrate of soda, 100 pounds 
of salt, mixed with enough rich earth to make a ton, costing about $15, is largely used 
for cotton, 300 pounds per acre, with results equal to the costly superphosphates. 
Ammoniated superphosphate costs from $40 to $50 per ton cash, and from $50 to $60, 
or 400 to 450 x>ounds cotton, on crop time. Edgecombe : A compost of marl, lime« cot- 
ton-seed, stable-manure, and earth is largely used, 200 to 750 bushels to the acre. 
Commercial fertilizers are applied ; 200 pounds per acre. Franklin : Superphosphates 
used ; an average of 160 pounds per acre. Gates : 200 pounds per acre of manipulated 
guano ; cost $45 per ton. Gaston : Home-made is used on most farms, at a cost of $2 per 
acre. Commercial used on cotton-lands ; cost $3 per acre. Greene : Almost every kind 
used ; about 200 pounds per acre ; prices average $50 per ton. Guilford : The greatest 
part of the manure used is a compost made in the barn-yard. The different kinds of 
commercial fertilizers are applied to some extent, about 100 pounds per acre ; prices 
from $50 to $75 per ton. Harnett : For cotton, 100 pounds of guano are used to the acre ; 
cost $50 per ton. The use of commercml fertilizers is decreasing, and farmers are rely- 
ing more on home-made fertilizers. Hertford: Various kinds; 125 pounds per acre. 
Bijde : Composts of various kinds used. Iredell: All the different kinds of commercial 
and domestic used ; 150 to 200 pounds per acre in the row. Without some fertilizer 
cotton dbes not pay. Jones : Cotton-seed is used, from 20 to 60 bushels per acre, cost- 
ing 10 cents per bushel. Lenoir : Several years ago fertilizers were purchased in large 
quantities ; fast year farmers used but little ; they find that it does not pay ; about 
one>tenth use 200 pounds per acre ; cost $50. Lincoln: 150 tons used last year in this 
county ; 150 pounds per acre. Acid phosphate is composted with cotton-seed and stable- 
manure. From 600 ti> 700 pounds per acre of this compost is applied. Moore : Some used 
on cotton. Nash : 350 pounds per acre of a mixture of 100 pounds Peruvian guano, 100 
pounds of dissolved bone, 100 pounds salt, and 50 pounds of plaster. It is a good manure 
for cotton or com ; cost $83 per ton. Orange : Guano and phosphates used, from 100 to 200 
pounds per acre ; cost $55 per ton. Pasquota/nk : Home-made manures almost exclusively 
used. Person : Bam-yard and commercial used on the tobacco-crop ; 200 pounds per acre 
is applied ; cost $60 per ton. Perquimans : A number of kinds used ; about 200 pounds 
per acre: does not pay. Pitt: Home-made manures are generally depended upon. 
Ro^oan: Home-made are found to l>e the best and cheapest. Butherford: All kinds 
have been used ; about 200 pounds per acre ; cost $50 per ton. Ttprrel : On the largest 
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DQinber of plantations a home-made compost is used. A few apply guano, 200 ponnds 
per acre; cost $50 per ton. Wake: Granse fertilizer and acid phosphate, 200 pounds 
per acre ; cost from (34 to $40 per ton. Warren : Yarions kinds used ; 200 pounds x>er 
acre. Wayne : A small part ox the farmers use fi^ano ; cost $50 pet ton cash ; $55 on 
time, or a 450-pound bale of cotton. WiUon : Ail kinds ; about 200 pounds per acre ; 
average cost $55 per ton. Tadkin : None, except stable-manure made on the place. 

South Carolina. — Bamtoell : From 100 to 200 pounds per acre of phosphates (chiefly 
prepared in the State) are used ; cost from $40 to $55 per ton. Beaufort : From 150 to 
200 pounds per acre of guano or phosphates applied ; price from $40 to $60b per ton. 
Chester : A dozen different qualities of fertilizers used, at an average cost of $56 per ton. 
Clarendon : Fertilizers are generally used ; 150 to 300 ponnds per acre ; prices from $50 
to $75 per ton. Colleton : SK) pounds of commercial fertilizers per acre ; cost $45 per 
ton cash^ $65 on time. JEdge/teld : Fertilizers are used at the rate of 100 pounds per 
acre ; average cost $60 per ton. Fairfield : 100 pounds of superphosphate are applied to 
the acre ; price from $35 to $60 i>er ton. Georgetown : A compost made of forest debrie, 
cow-pen and stable manure is chiefly used. Greenville : On cotton-lands, from 100 to 
200 ponnds per acre applied ; some feurmers use a compost of cotton-seed, stable-manure, 
and woods' earth. Sony : Fertilizers are used ; 200 ponnds per acre. Laurens : 100 
IK>unds per acre of Charleston phosphates ; cost $45 per ton. They are so much adul- 
terated, that farmers are rejecting tnem, and using more home-made fertilizers. Xev- 
inffton : 100 ponnds per acre of phosphate ; price per ton from $30 to $60. Marion : 
Guano and acid phosphate are the most popular ; 125 jpounds per acre applied ; cost, 
gnano $75 per ton, phosphate $33. Marlborough : Various kinds of fertilizers applied ; 
about 200 pounds per acre ; price from $50 to $60 per ton. Orangeburgh : All kinds used ; 
150 pounds average per acre ; $60 to $60 per ton. Spartanburgh : From 100 to 250 
pounds of fertilizer to the acre ; $35 to $65 per ton. Union : Phosphate used ; 200 
pounds per acre ; cost $35 to $55 per ton. 

QBOBOIA.—Banks: Bone and super phosphate, about 100 pounds per acre, costing 
$75 per ton. BarUno : Principally acid phosphate composted with cotton-seed and 
barn-yard manure, £rom 200 'to 300 pounds per acre; cost from $12 to $15 per ton. 
Bibb: 100 pounds of commercial fertilizers to the acre ; price, 400 pounds of lint-cotton 
per ton and $3 per ton freight. Brooks: All kinds used; cost $50 per ton. Butts: 
20 different brands used ; 120 pounds per acre : price from $60 to $70 per ton, on time, 
with cotton optioiK Calhoun: A compost of chemical and home-made manures most 
IM>pular ; cost about $20 per ton. Commercial fertilizers are used ; 150 to 200 pounds 
per acre. CampbeU : 100 pounds per acre of phosphates and superphosphates ; cost, 
cash, from $35 to $50, on time, $45 to $70. Catoosa : 150 to 300 pounds per acre of fer- 
tilizers applied, costing from $55 to $65 per ton. Carroll : Nearly all kinds used, 100 
to 300 XM>unds per acre ; price from $60 to $80 per ton. Black's compound is likely to 
supersede all other fertilizers; cost $6 per ton and labor of preparing. Clatfton: 
From 100 to 200 pounds i>er acre used ; price $30 to $60 per ton. Clay : Extensively 
used, and very expensive. Cobb : About 200 ponnds per acre on nearly all cotton-lands ; 
average cost $50 per ton. Coffee: Home-made fertilizers are almost exclusively used. 
Columbia: All kinds used, at the rate of 200 pounds per acre, at a cost of $5 per acre. 
Dawson : 70 per cent, of the farmers use home-made fertilizers. Dooly : 200 pounds per 
acre, costing from $50- to $80 per ton. Early : All kinds used ; cost from $40 to $60 per 
ton, or from 400 to 430 ponnds of lint-cotton. Mbert: From 100 to 250 pounds per 
acre, costing from $60 to $80 per ton. Bmanuel: 150 to 200 ponnds applied per acre; 
price $60 per ton cash, or $70 credit, with cotton option at 15 cents per pound. Fayette : 
Superphosphates are used, 100 pounds per acre ; cost $50 per ton. Floyd: Nearly all 
kinds used, principally on cotton, 250 pounds to the acre. Forsyth: 150 pounds per 
acre. Franklin: Extensively used. Gordon: 150 pounds per acre. Gwiwneite: 150 
pounds per acre, costing from $20 to $60 per ton. Bcibersham : Crops will not nay un- 
less fertilizers are used. Harris : A mixture of guano, phosphate, bone, and plaster is 
used ; 150 to 250 pounds per acre. A cheap compost of phosphate, bone, and cotton is 
used by many. Heard : From 100 to 200 pounds per acre ; cost $50 per ton cash, $70 
on time. Jackson : 200 to 400 ponnds i>cr acre of home-made fertilizer and 100 to 
200 commercial. Liberty : Used by a few farmers on tobacco-crop ; cost from $50 to 
$75 per ton. lAnooln : A compost of guano, phosphate, and cotton-seed is most popu- 
lar; 150 ponnds per acre ; cost from ^ to $65. Macon : 100 to .300 ponnds per acre ; 
price $35 to $60. Madison : All use an average of 150 pounds per acre, at a cost 
of $4.50 per acre. Marion : Used to a limited extent ; 150 ponnds per acre ; price 
$60 per ton. Meriicether: 100 pounds per aero; cost from $55 to $60 per ton. 
MiUon : Superphosphate and home-made manures are used ; 150 pounds per acre of 
phosphate and SiOO ponnds of domestic. Mitchell : Dissolved bone and guano. Mor- 
gan : Extensively used ; 150 to 200 pounds per acre of commercial fertilizers and from 
200 to 300 pounds of compost. Murray : 150 to 200 pounds per acre. Muscogee : 150 to 
200 pounds per acre. Oglethorpe : Largely used ; 90 per cent, of it on the cotton crop ; 
150 ponnds per acre. Pike : About 75 pounds per acre for cotton and 40 to 50 pounds 
for com. Schley: All kinds used. Stevoart: 125 pounds per acre. Talbot: Special fer* 
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tilizers are used, costinf; $60 per ton, paying in cotton at 15 cents per pound. Taylor: 
loO pounds used to the acre, at an average cost of about 425 poands of lint-cotton per 
ton. Thomas: 150 to 200 pounds per acre. Terrell: 45 different kinds used, at an 
average of 100 pounds to tbe acre. Waehingion : From 100 to 300 pounds per acre. 
Walton : 150 to 200 pounds per acre ; price from $40 to $70 per ton, payable in cotton 
at 15 cents per pound. Wilkes : Various kinds used ; cost of guano from $40 to $60 per 
ton, and from $20 to $35 for composting fertilizers. Wilcox : 100 to 200 hundred 
pounds of guano per acre, costing from $50 to $65 per ton. Whitfield : Various kinds, 
at an aT%rage. White : Stable-manure generally used. 

Florida.— CZa^ : All use compost. Gadsden: Commercial fertilizers have been 
nearly abandoned on account of adulteration, and increased attention paid to the 
production of domestic manures. HUUhorougk : Farmers are beginning to look to the 
barn-yard for fertilizers. Jackson : 200 pounds applied to the acre ; cost $55 per ton. 
Madison : Cotton-seed and stable-manure ; from 30 to 50 bushels of cotton-seed per acre, 
worth from $8 to $10 per ton. Sumter : Swamp-muck chiefly. Santa Rosa : Fertil- 
izers are used to a greater extent than formerly ; cotton-seed meal, in combination 
with mineral salts, is the most valuable} from 100 to 300 pounds to the acre; cost 
$45 per ton. 

At.awama. — B%bh : 100 pounds per acre. Bullock : The use of commercial fertilizers 
almost entirely abandoned. Cotton-seed and home-made manures are generally used. 
From 50 to 100 bushels of cotton-seed applied to the acre ; worth 10 cents per bushel. 
Butler : About 200 pounds per acre ; cost $55 per ton. Calhoun : Both commercial and 
home-made are used, at a cost of $2 to $8 per acre. Many farmers purchase chemicals 
and make their own fertilizers, at a cost of $*2[0 per ton. Clay : The various kinds used. 
Coffee : But little except stable-manure and litter of cow-lots. Conecuh : Cotton-stsed is 
used to some extent ; 15 to 25 bushels per acre ; price 12^ cents per bushel. Crentihaw: 
On a few farms ; from 100 to 200 pounds per acre ; cost from $60 to $70 per ton. De 
Kalb: Commercial fertilizers are used, at a cost of $6 to $8 per aero; price from $50 
to $75 per ton. Elmore : They use 150 pounds per acre ; price $55 per ton. Etowah : 
166 pounds per acre; cost $60 to $75 per ton. Geneva: Home-made fertilizers chiefly 
used. Straw and leaves, after being tramped up, are applied in the drill for cotton 
and in the hill for com. Most farmers plant less and manure more than formerly. 
JIale : Cotton-seed and barn-yard manure. Henry : An average of 125 pounds per 
acre. Jefferson: Home-made fertilizers much used. They have paid from 50 to 100 
per cent, this year by bringing the crop forward from ten to fifteen days earlier. Xov- 
derdale : Every farmer is making all the home-made manures possible. Marion : Barn- 
yard manures, 20 bushels per acre; price 10 cents per bushel. Morgan: Very few 
except home fertilizers used, at the small cost of $5 per ton. Pike : Three-fourths used 
are home-made fertilizers. Bussell : 200 pounds per acre. Shelby : Barn-yard manures 
used on- one-fifth of the farms. Quano is used on about one-twelfth of the farms — 160 
pounds to the acre ; cost $60 per ton. Saint Clair : All kinds used ; many farmers pre- 
l^are a compost of born-yard manure, litter, and cotton-seed. 300 pounds of guano 
IS usually applied to the acre ; price $60 per ton ; paid for with cotton at 15 cents per 
X^ound. Sumter : 200 pounds per acre ; price $55 per ton. 

Mississippi. —^daiiM : Cotton-seed and barn-yard are the only fertilizers used: cost 
65 cents per acre. Alcorn : Barn-yard manure almost exclusively used, and all utilized. 
Amite: Chiefly home fertilizers used; cotton-seed, 40 bushels per acre; barn-yard, 60 
to 80 bushels per acre. Carroll : The only fertilizer used is cotton-seed on corn-land. 
Choctaw : Cotton-seed and bam-yard manure ; 10 bushels of cotton-seed per acre, worth 
10 cents per bushel. Copiah : A very few use 100 to 200 pounds per acre of Stern-s 

Shosphate, bone, &o. Covington : Home-made compost of straw, leaves, ashes, and 
arn-yard manure is the only fertilizer used. Franklin : Cotton-seed the only fertilizer 
used ; 20 bushels applied to the acre. Grenada : Cotton-seed and stable-manure used 
on nearly all farms: no commercial. Harrison: Cotton-seed meal is used as a fertil- 
izer for corn ; cost $30 per ton. Lawrence: Cotton-seed chiefly ; worth from 10 to 15 
cents per bushel. Lincoln : None except what are made on the farm. Lowndes : Com- 
mercial fertilizers have been used, but results have been unsatisfactory. Madison: 
Cotton-seed only, Marion : About 500 pounds per acre of superphosphate ; cost t20 
per ton. Newton : Dissolved bones used ; 100 pounds per acre ; price $60 per ton. Ne- 
shoha: Barn-yard manures only. Perry: To a small extent; 500 pounds per acre 
of cotton-seed meal is applied, costing &om $30 to $35 per ton. Small farmers save all 
their stable and bam-yajd manure and apply it in about the same quantity per acre. 
Winston : None used except stable-man nre and cotton-seed ; 30 to 40 bushelH < i r >t ton- 
seed to the acre worth 12i cento per bushel. 

Louisiana.— But few counties Report the use of any fertilizers, and those uuty guch 
as are found on the plantation. Bossier : One-third of the farmers use cotton-seed, 60 
bushels, worth from 8 to 10 cents per bushel ; manures one acre of com in the hill. 
Cameron : They are beginning to spread the cotton-seed on the land they cultivate ; 
formerly it was left to rot at the gin or burned for fuel. Union : On plantations where 
cotton is grown, from 20 to 25 bushels of cotton-seed per acre is generally applied. 
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Texab,— Anderson : Barn-yard and cotton-seed. Austin : Barn-yard and each as is 
gathered on the range. Burnet : Sheep-raisers use the manure from their sbcep-pens 
and stables ; 12 loads per acre applied. Chambers : Barn-yard manure and decayed 
vegetation. Cherokee : From 20 to 60 bushels of cotton-seed per acre ; worth from 6 to 10 
cents per boshel; some farmers haul out lot-manure, 10 to 12 loads per acre. Colo- 
rado: In ft few instances cow-penning is practiced by the Grermans. Smith: Cotton- 
seed is used, 20 bushels per acre. Titus : In some instances farmers carry out barn- 
yard manure, (when it is in the way ;) a few make compost. 

AnKANSAS. — Arkansas: Some cotton-seed and stable-manure. Boone: Barn-yard 
manare only. Craighead : Barn-yard ; no other. Crittenden : Sometimes cotton-seed is 
used) but without system. Cross : What is gathered about the stable and yard. Dal- 
las : Cotton-seed is usually put on corn, ^hes and stable-manure are hauled^ out to 
the field. Izard : A part of the barn-yard manure is used, but the largest part lies as a 
nuisance or is swept away by freshets. Johnson : Such as are gathered from the lots 
and stables. Marion : Not over half a ton of commercial fertilizers used in the 
oonnty. Stable-manure is used more or less upon nearly every farm. Prairie : Barn- 
yard and cotton-seed are used by a few farmers. Sevier : A few use barn-yard manure. 
yan Buren : Stable is used to a limited extent. 

TsjxvjxsEE.—Bradley : Fifty per cent, more barn-yard used at this time than ever 
before ; value $1 per two-horse load. Bedford : Plaster is used on clover. A very few 
nto phosphate ; cost 920 per ton. Turning under green crops of clover, weeds, &c., is 
practiced. Barn-yard manure is the chief fertilizer used. Cannon : Clover and barn- 
yard manure are the principal reliance. De Kalb : Domestic manures are used by 
abont half the farmers. Dickson : No fertilizers used except barn-yard manure, and 
that only on gardens or small lots. Gibson : For old ground clovering is the principal 
fertilizer used, but the barn-yard furnishes the chief source for fertilizing the soil. 
Hardeman : A little stable-manure and cotton-seed used. Henderson : Mostly stable- 
manure, worth t2 per ton. Guano is used to a limited extent with remunerative re- 
sults. Lauderdale: A small amount of cotton-seed and stable-manure. Lawrence: 
Stable-manure is the only kind used. Lincoln : Clover and barn-yard manure are the 
chief fertilizers used. Maury : Used on nearly all plantations, principally clover 
and barn-yard manure, which are considered the cheapest and best. Land-plaster is 
used to a considerable extent on clover, especially on thin land ; from 50 to 75 pounds 
per acre is applied. About the same amount per acre has been used on cotton with 
signal success. Madison: Planters depend upon clover; generally all the stable- 
manure is wasted. Smith : Most fanners use some stable-manure ; there is some land- 
plaster used ; from 50 to 200 pounds per acre. Sumner : Some stable-manure used on 
the poorest part of our land. Stock is not stabled much, and the amount of manure is 
small. Warren : Small quantities of barn-yard manure used. 

CHANaiES IN MODES OF OULTUEE. 

There is little evidence of change in modes of cultare. The old prac- 
tice is founded on generations of experience and investigation. If 
radical change were desirable, it could not easily be made successful by 
negroes trained to the former routine. Yet there is indicated a change 
in the closer copying of model practice, and especially in a more gen- 
eral use of improved implements. If the old forms of implements are 
retained, there is marked improvement in grace of outline and perfec- 
tion of finish, as well as in economy of material and power. Such im- 
provements are more general on the Atlantic coast and in Texas than 
in the Mississippi Valley. Two-thirds of the returns of the Carolinas 
indicate such improvement, and thirty-eight of the fifty-seven counties 
represented in Texas. Half of the Georgia returns indicate such 
changes ; some are silent on the subject, and nearly one-fourth report 
no material change. In Alabama nearly two-thirds report noticeable 
change, and more than half in Tennessee and Arkansas. Louisiana is 
most conservative on this point, indicating very little change, and in 
Mississippi less than one-third report dianges. 

The use of double plows and sulky-cultivators is extending upon the 
large plantations of Texas. Cotton-planters are coming into use. 
Wherever white labor is predominant, labor-saving impleraents are com- 
ing into general use. " The negro is not apt in the uso of improved imple- 
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ments,'' is asserted in substance by many. Oar correspondent in Con- 
cordia, Louisiana, says : " The negroes were so well drilled in the ways 
of working cotton before the war that they are mere machines, and it 
would be impossible to change much, if a change was desirable. The 
difficulty of gathering the crops now made with the plow and hoe 
makes improved labor-saving implements of no use. Furnish a cotton- 
picking machine, and improved implements will follow." 

" The old iron turning-plow, made by the awkward country black- 
smith, has been replaced" in all progressive sections by the various im- 
provements of popular manufacturers, largely made in the South and 
to some extent in the North and West. 

Inc ulture, improvements mainly consist in greater thoroughness of 
preparation, deeper plowing prior to planting, with more frequent and 
very shallow cultivation afterward. • Subsoiling id more in vogue. Our 
correspondent in Shelby, Alabama, says : ^' In preparation of lands, 
BubsoUing is practiced by 15 per cent of the farmers. In cultivation, 
side-harrows are used by about 30 per cent.; the remaining farmers pre- 
pare and plant as their < daddies ' did forty years ago." 

DECREASE IN SIZE OF FARMS. 

% 

The average size of farms in the cotton States in the past three 
decenniual periods is thus reported, together with total number : 



states. 



North Carolina 
South Carolina. 

QeoTf^ 

Florida 

Alabama 

Missiaaippi .... 

Louisiana 

Texas 

Arkansas 

Tennessee 



Nnmbcr. 



Areragc aise : acres. 



1870. 



05,505 
51,880 
60,956 
10.941 
67,383 
68,023 
28,481 
61,135 
40. 434 
118. 141 



18Ga 18S0. 



75,203 
33,171 
GS.003 
6,568 
55,138 
43,840 
17,338 
43,891 
30,004 
82,368 



56,063 
20,067 
51.750 
4,304 
41,064 
33,060 
13, 433 
12,198 
17,758 
72,733 



187a 1800. 1850. 



912 



193 
247 
301 
154 
166 



316 
488 
430 
441 
346 
370 
536 
591 
945 
251 



369 
541 
441 
371 

2a) 

300 
372 
943 
146 
261 



From 1850 to 1860 the average increased in Florida, Alabama, Mis- 
sissippi, Louisiana, and Arkansas. In the succeeding ten years none 
of the States appear to have enlarged their average. The tendency has 
always been to reduction, except during the early years of the period 
of extension in cotton-growing, when cultivators were providing, by 
purchase of large tnacts of cheap lands, for the system of spoliation 
which followed, involving the clearing annually of new lands to replace 
exhausted and abandoned fields. 

On investigation of the comparative reduction of the different classes 
of farms, arranged as to size, the curious flEict is found that in the case 
of each one of the ten States the number of farms of each class above 
100 acres is decreased, and of every class below 100 acres is increased. 
The average decrease of large farms in all is 22 per cent., and the 
increase in the number of farms less than 100 acres in size is 55 per cent. 

The largest ratios of increase are found in South Carolina and Louisi- 
ana, respectively 121 and 120 per cent Florida gives 74 per cent. ; 
Tennessee, GG ; Mississippi, G5 ; Texas, 65 ; North Carolina, 44; Alabama, 
30 ; Arkansas, 33 ; Georgia, 27. 
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The decrease of flEurms of 1,000 acres or. more was from 3,634 to 1,672 ; 
of farms of 500 to 1,000, 12,187 to 6,537 ; of 100 to 500, 113,625 to 92,940, 
distributed as follows : . 



states. 



Alabftma 

Arkansas 

Florida 

Georjna 

LoQisxana 

Mississippi .... 
North Carolina 
South Cardlina. 

Tcnnosseo 

Texas — 



100 acres, i 500 acxea. 



1870. 18G0. 1870. 1800. 



n,7i9 
3,465 
1,570 

17.490 
3,753 
8.038 

13,819 
7,118 

18,806 
6»S6d 



13,455 

4,331 

1,432 

18,831 

4,955 

11,408 

19,220 

11,369 

21,903 

6,831 



1,149 
133 
175 

1,506 

e.'so 

853 
880 
465 
.413 
305 



2,016 

307 

211 

2,693 

1,161 

1,868 

1,184 

1,359 

921 

468 



1,000 



1870. 1660. 



306 

33 

73 

419 

143 

833 

116 

129 

50 

73 



696 

69 

77 

903 

371 

481 

311 

483 

15e) 

87 



The increase of small farms is thus indicated : 



States. 



Alabama .. 
Arkansas.. 
Florida .... 
Geonda.... 
liOiiSsiaDa.. 
lippi 



Farms below 100 
acres. 



1870. 



54,208 
45,793 
8,434 
50,541 
83,036 
67,999 



1860. 



^1 



38.961 
34,397 
4.848 
39,588 
10,841 
95,083 



States. 



Korth Carolina 
Sonth Carolina, 
Tennessee..... 
Texas 

Total..... 



ITaims below 100 



187Qk 



78,741 
44,183 
98,873 
54,480 



517,178 



i 54,488 

{ 19,961 

; 59,386 

' 35,505 



.333,058 



44 

121 
66 
53 



55 



The number of farms of 3 to 10 acres was enormoasly increased in 
South Carolina, from 352 to 10,286 ; the increase in Mississippi was from 
563 to 11,003 ; Louisiana from 626 to 3,016 ; in several others the ratio is 
less, about 1 to 3. 

The reduction in average size still continues. Beports from Korth 
Carolina indicate a decreasing average, ranging from 20 to 50 per 
cent, decrease in the several counties. Nearly all counties in Soutti 
Carolina and three-fourths of those in Gleorgja return decreased size. 
In Florida there is an increase in about one-third and a decrease in two- 
thirds of the counties reported. There are few exceptions to the rule of 
decrease in Alabama, Mississippi,. and Louisiana. It is not quite so 
m^ked in Arkansas, and in Texas and Tennessee indications of decrease 
are given in only about half the returns. It is stated of De Soto, Mis- 
sissippiy that ^^ there are five times as many farms as existed before 
the war." Many of the large plantations in the Mississippi Yalley are 
growing up in broom-sedge. In DallaSj Arkansas; <' there are four acres 
in sedge to one cultivated ^ on certain plantations. In some instances, as 
in Canecuhy Alabama, an apparent increase of several hundred per cent, 
in the number of farms comes from the renting on shares to squads of 
laborers, and not from a permanent division of farms. In Aleaimj Mis- 
sissippi^ flEirms in 1860 ranged from 160 to 2,000 acres, where one of the 
latter size is now rare, it being << common to see farms of 40, 60, and 100 
acres, though there are a few of 640 acres." In Perry y Mississippi, they 
are smaller by 50 per cent., and *' some of the best have gone to waste, 
9a 
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grown np with biien ftnd broom-aadge." Our Dfipilm (Nwth Oaroliiia) 
correspondent saya : ^< Oonnting tenants as fiarmers and land worked by 
them as farms, the farms would average, perhaps, not more than one- 
third of size in 1860. Taking plantations by the owners, they would 
average about threo-fourths of size in 1860 j perhaps more/ 

Oar correspondent in Otmoordia^ Louisiana, tiring of answering so 
many questions, propounds the following : 

Why ia it that, with thooBandB of acres nnonltivated in almost every neighborhood, 
more especially in Mississippi and other high-land States, we still raise as much cotton 
as we did before the warf I am unable to aocoont for it, and hare never qnoetioned 
one yet who oonld answer it. 

The answer is not di£9cult. 1. The main reason is a change of location. 
A considerable extent of new land is cultivated in Texas. Numerous 
small patches are cultivated on small farms, in nearly all the States, 
where little was formerly grown. 2. The yield per acre is somewhat 
greater. As the size of farms decreases the yield of cotton increases, 
as is shown conclusively in another chapter. 3. Another cause of in- 
crease of yield is the general use of fertilizers on the Atlantic coast, and 
greater economy in the manurial use of cotton-seed in other sections. 

Ten years ago, in communications to this Department, the most posi- 
tive prophecies of failure were predicted^ and elaborate statistical 
'5 proof '^ was adduced that the cotton-crop of the United States could 
never be brought up to 3,000,000 bales; but in 1869 that limit was 
passed, and the very next year exceeded it by a million and a quarter 
bales. 

LAJun. 

PriceB.— The extraordinary price of cotton in 1866 caused a feverish 
excitement in cotton-planting^ and induced the offer of higher wages than 
were warranted by the condioon of land and labor. The crop of 1865 had 
averaged at the ports of shipment 43 cents per pound. When that of 
1866 yielded 30, a fall that had been expected by intelligent observers, 
there was still a lively competition for labor to be expended on the crop 
of 1867, and higher prices were obtained than were warranted by the 
efficiency of labor and prospect of stability of price. When the price 
of that crop fell below 20 cents failure and panic resulted, and the rates 
for labor fell heavily, as seen in the accompanying table. Since that 
date the ^^ciency of labor has gradually increased, prodaction has 
greatiy enlarged, and though cotton has declined in value, wages have 
advanced in most of the States from that period of lowest depression. 
The results of our investigation are given in connection with the figures 
reported in 1868 for that and the previous year. The figures for 1860 were 
reported at the same time, and, therefore, their complete accuracy m&y 
be open to question, though they were given upon consultation with the 
most reliable of the old planters. 

This table gives the price per annum with rations, which consist of 3 
to 3} pounds of bacon per week for each hand, (in some instances 4 
pounds,) and a peck of corn-meal, and usually occasional supplies of 
molasses, sweet-potatoes, and other extras, and the use of a <^ cabin," 
very rarely with a small allotment of land for a garden. In 1860, be- 
sides rations, an allowance of clothing was generally included in the 
contract. The column for "men^ means "full hands,'' the women are 
becoming scarce in the fields, and the " youth ^ are comparatively few 
and unreliable. The "full hand'' is necessarily the standard of value, 
and the figures in this column are therefore more instructive, and are 
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probably more aooarate, beoaase it is easier to average the wages of 

this priucipal class. 





1860. 


1807. 


iwm. 


lff». 


St»U«. 




1 


1 


1 


^ 


1 


1 


1 


H 


1 


1 


1 


North CAroUnA . 


$110 
103 
124 
139 
138 
166 
171 
166 

no 

121 


149 
55 
75 
80 
89 

100 

lao 

109 
108 
63 


♦50 
43 

S 

66 
7J 
78 

ao 

80 
60 


$104 
lOO 
135 
139 
117 
149 
150 
139 
156 
136 


♦45 
55 
66 
85 
71 
93 

104 
84 
04 
67 


♦47 
43 
46 
53 
53 
61 
65 
67 
78 
65 


•s 

83 
07 
87 
90 
104 
130 
115 
109 


^4 

55 

SO 
50 
66 
75 
72 
75 
51 


♦39 
42 
47 
44 

40 
40 
60 
65 
67 
45 


♦105 
101 
102 
110 
107 
124 
136 
144 
148 
ISO 


57 
68 
61 
76 

ai 

90 
93 
60 


♦46 


South Caro]lBA 

Q«OKSU...,, 


41 
42 


YlnMitk 


50 


AYAV»»i^ , , X 


44 




53 


Tiff«Wii»ft. ..... 


95 


Teraii 


66 


Arkaimf .- 


72 


XfBBtMM 


54 







Labor oontraots, — The contracts for labor are of three kinds: for 
money-wages by the month or year, for a share of the crop, and for spe- 
ciflo rent in money or products. The first has been practiced to a lim- 
ited extent by the best* and most prosperous planters, and many more 
who assnme it to be impracticable under existing circumstances deem it 
the best for planter and laborer if they could harmoniously agree to 
adopt it. The share system has been most in vogue, for two prominent 
reasons^ the laborers greatly affected a quasi proprietorship, and the 
owners of land were inezp^enced in managing-free labor and disin- 
clined to have anything personally to do with it Between them, the 
plim hit upon was the best possible to destroy fertility and profit and 
demoralize labor. 

The share-allowance to labor varies in diflBrent situations and ciroum- 
stances. In North Carolina three-fourths of the proprietors allow one- 
half, everything being furnished except rations ; others four-tenths, one- 
third, and one-fourth in a few instances. One-half, one-third, and in 
some instances three-eighths are reported in South Carolina, the former 
rate predominating. Four-fifths of the counties of Georgia report one- 
hiQf for labor subsisting itself. In some cases one-third is given, or one- 
fourth, with 100 pounds of meat to each laborer. There is much minor 
variation of the terms of the contract. In Alabama and the States far- 
ther west, essentially the same allowance is made; if rations are fur- 
nished, one-fourth of the cotton and one-third of the com is usually 
aUowed. If the laud is rented without implements or stock, one-fourth 
to one-third is demanded,'usually one-fourth of cotton and one-third of 
com. Much the larger proportion of farms are occupied on the share 
system, nearly all in Mississippi by sharers and renters, and a very 
large proportion in Louisiana, about two-thirds in Georgia, South Oar- 
olina, Arkansas, and Tennessee. Florida and Alabama report the pay- 
ment of wages in larger proportion than the other States. So far as is 
reported, the wages system is deemed best, though it may not be found 
practicable, because laborers prefer not to hire for money, and the plant- 
ers have not the money to pay promptly. It is almost universally ao- 
knowledged that, in view of the greater yield and superior condition of 
the land, the wages system is preferable. 

The testimony is general to a gradual increase in efficiency of freed- 
men's labor. Still the disposition exists to congregate in towns, on the 
part of many, and eke out a precarious living by transient jobs ; and 
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the women and youth are too mnch inclined to decline field-labor eren 
when there is no other profitable calling to occupy their time. 

There is a better understanding between land-owners and fireedmen. 
The one is more willing to be advised, the other to give needed direction 
to labor. Many farmers have been nearly ruined by neglect to exercise 
wholesome supervision of the farm economy, and waste and improvidence 
of Bhare-laborers. Some have benefited themselves and laborers by a 
judicious control. Our correspondent in Chickasaw, Mississippi, gives 
his own experience as follows : 

The man wbo has the best taot in managios free negroes is the best farmer. He 
can get labor when others cannot. The writer nas f reedmen, not his old slaves either, 
-who nave lived seven and eight years with him. He bnys their shoes, clothing, pro- 
visions, and all necessary supplies for cash or short time — and bis credit is nearly 
equal to cash— charges thorn tonis hands, adding in moderate interest. At the end of 
the year each one has. money coming to him, and is satisfied, and wants to remain, 
while scores apply, more than he wants or needs. I never wrong them oat of one 
cent in settlement. Having thirty negro families on my place, and no help, I am com- 
pelled to tmst them some. I find but little trouble in controlling them, except in 
politics, and that I never attempt. Annmber of them have money to loan, but prefer 
remaining with me to baying land and going elsewhere from under my management 
and advice, while I have made $10,000 in clear cash in the last seven years, laid out 
in land and mules. 

The following notes are given from corresponlflence to show the vari- 
ety in terms of contract : 

NoKTH Cabolina.— CoZttm5ii« : Owners fhmiah team; laborers find their own board. 
CkUdwell : Landllord furnishing everything except laborers' board ; the tenant receives 
one-third of the crop of com and one-haff the crop of cotton. GasUm : A majority of 
owners furnish land and teams, and receive 67 per 4lnt. of the crop. Greene : I think 
that 60 per cent, work as foUows : Owner furnishes team and feed for team, and all nec- 
essary implements ; the laborer furnishes board for himself; owner getting 60 per cent, 
of the crop. Edgecombe : The laborer boards himself; the landlord furnishes everything 
else, and gives the laborer 40 per cent, of lint-cotton and 33 per cent of other crops. 
Harnett : Share-contracts are decreasing. Guilford : When lahorer boards himself, he 
gets one-half of the crop ; when boaraed by landlord, one-third. Iredell : Owners 
Dear aU expenses: laborers board themselves, and receive one-third of aU the grain, 
and one-half of the cotton and tobacco, and furnished with house, fire-wood, ana 
garden. Duplin : Owner furnishes team, implements, and pays same proportion for 
nrtiUzers as he gets of crop ; laborer furnishes his own rations, and receives firom 40 
to 50 per cent, of crop. €€anden: Share-contracts for cotton only; when land and 
team are fnmished, the lahorer has 33 per cent, of the crop. Eowan : The land takes 
one-third stock and feeding the same, and tools and rent one-third ; manual labor one- 
third. Q)frrel: The land-owner furnishes and feeds the team and furnishes the im- 
plements ; the laborer cultivates and gathers in the crops, and they share alika. WU- 
eon : One-third and one-fourth of cotton and com ; laborer furnishes hirowelf. 

South (Iibolina.— jBamtoeU ; One-third of the crops without rations, or one-fourth 
with raticBS. Cheater : 800 pounds of lint-cotton to the horse. Edgefield: Gives 800 
pounds USrCotton for a one-horse farm. Georgetoum: A large proportion of planters 
work on tft three day system ;* which is three-days for the proprietor and three days 
for the laborer. 

Georgia.— ^aftA» : One-third to one-fourth to landlord. Baker : Laborer gets one-half 
of aU he can make, landlord furnishing everything necessary to make the crop except 
board for laborers. Bartow : Landlord fhmiBhes and feeds the stock ; the lal^orer gete 
one-half. Bibh : Some give one-third of the crop for labor. Others give the laborer 
one-half of the crops, the laborer boarding himself, and dividing expenses. Caitooea : 
One-third of produce to landholder. Columbia: The laborers usually put their labor 
against the land and stock, and divide the expenses. Dawson : 40 per cent, work on 
shares, landlord to furnieh land alone for one-third of production ; 40 x)er cent, of labor 
is done by the laud-owners. Dooly : The owner furnishing eveiything. and the laborer 
finding his own board, receives one-third of the corn and one-fourtn of the cotton. 
Early : An average of share-contracts is one-third of aU crops housed and 100 pounds 
of meat to laborer. Elbert : Laborer finds himself and does the work, landlord finds 
the stock and feed, pays contingent expenses, and divides the crop equally. Foreyth : 
The landlord furnishes stock and tools and houses; produce divided equally, ffarris . 
Laborer gets one-half of the com and one-third of the cotton, the employer furnishing 
everything but the labor and board. Milton : Owner furnishes stock,tools, feed for 
stock, and seeds for planting, and gives the tenant one-half, after paying for f ortilizera. 
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Mfuoogee : Planter cives one-lhlrd to the laborer, who finds his own board ; some- 
times he feeds the laborer and gives one-fonrth of the crop. Oglethorpe : Some laborers 
t^t one-half and feed themselves ; some work for one-third and feed themselves; some, 
for one-fourth and rations. Taliqferro : Contracts range variously from one-fourth 
to one-half, according to proportion of expense which the laborer bears. Wiloox : 
Tenants keep up the place and give the owner one-fourth of the crop housed, except 
potatoes, oane, and all garden-products, which are all kept by the tenant. Wilkes : 
Contracts are varied ; some one-third, some one-half, and some one-fourth deducted for 
rent, and then divided. In all these cases the laborers feed themselves. Twigga : La-, 
borer gets one-half com and other products, ezcei)t cotton, of which the laborer gets 
one-third ; some contract to work four days for their employer and two for themselves. 
Thcmaa: Contracts are one-third of the provision-crop and one-half the cotton, owner 
paying all expenses, except rations for hands. 

PiOKiDA, — Clay .« The owner takes one-fourth of the cotton ; all other crops, one- 
third. Ck>lumJ)ia : If the laborer is found rations, he gets 33^ per cent, of the crop; 
if he finds himself, he gets 50 per cent. Gadsden : The usual share is one-half the crop, 
the proprietor fnrnishingteam, and the laborer boarding himself. Jackson : The laborer 
generally gets one-four& of the crop and rations. Madison : From one-sixth to one- 
u>iirth of the cotton and one-sixth to one-third of com. Some furnish team and one- 
half feed and give one-half of all crops. La Fayeiie : All labor is done for cash. Leon : 
Some contracts are one-fourth to one-third, and rations; others, one-half the crop, and 
laborers fhmish rations. Orange : All casn. Suwannee : Laborers get one-third when 
found, and one-half when they find their owri rations. Taylor : Laborers receive one- 
half of the crop, doing the work and boarding themselves, the owner fumi^ung the 
team and feed, seed, and implements. 

Alabama. — Qeneva : But few contract the same. When the laborer feeds himself, 
and does all the work, growing and. gathering the crop, he gets one-half; if he finds 
his own team and implements, he gets three-fourths of the com and fodder and one- 
third of the cotton. Henry : Tne laoorer shares one-third to one-half the proceeds, ho 
furnishing his own rations. Jackson : Owner fumishes team and feed, and pays one- 
half of the expense of repairing tools, and takes one-half the crop. Madison : Owner 
furnishing land, fuel, quarters, team, and paying all necessary expenses; the laborer, 
finding his own rations, gets one-half the crop ; when boarded, one-third ; when owner 
famishes only land, fuel, and quarters, the laborer gets two-thirds of the com and 
three-fouiths of the cotton. Btusell : White laborers generally work for half of every- 
thing they raise and find their rations; colored laborers generally have everything 
furnished, except their clothing, and get what land they can cultivate in 1^ days in 
each week, commencing Friday at 12 noon. Shelby : Sixty per cent, of laborers board 
themselves, owners furnish everything else, and divide the crop equally ; 15 per cent, 
labor as above, and get only one-third of the crop j those that are boarded by the em- 
ployer receive one-tourth of the crop, fiwnter : Laborers get one-half of what they 
rni^e^ expenses being equally divided. Winston : Owner receives one-third when 
laborer fumishes stock, feed, and implements, and one-half when these are fiimished 
by owner. Baldwin : When tenant fhmishes everything but land, the owner gets one- 
fonrth of gross proceeds. When landlord fiimishes stock and advances to make the crop 
with, he takes one-half and repays himself for the advances, including interest. i?»^ 
ler: Contracts generally provide that the owner furnish stock and pay all expenses of 
the farm, and the laborer finds his own rations, and the crop is divided equally. La- 
borer gets one-fourth of the crop when owner finds rations. Calhoun : Owner furnish- 
ing stock and tools, the laborer gets one-third of the crops : when laborer fumisHe* 
everything, he gets two-thirds of the com and small grain and three-fourths of the cot- 
ton. Coffee : Laborers feed themselves and get one-half the crop ; ' owners fumish 
teams and feed and implements. Crenshaw : Owner furnishing team and feed ^ets one- 
half the crop : when tenants furnish themselves, the owner gets one-fourth oi the cot- 
ton and one-tiiird of the com. De Kalb : Owner fumishes stock, and gets one-half the 
grain and one-third of the cotton ; when tenant famishes himself, the owner gets one- 
third of the grain and one-fourth of the cotton. Elmore : Laborers who fumish their 
own rations get one-half of the crop : when rations are furnished, the laborer gets one 
third of the com and one-fourth of tne cotton. Etowah : Laborer gets two-thirds of the 
com and other grain and three-fourths of the cotton when he furnishes team and im- 
plements, and one-half when they are furnished with implements. 

MifiSisscppi.— ^(lojiM : In nearly every instance the owner is compeUed to lease his 
land for one bale of cotton for a man and one-half bale for a woman. Perry : Labor- 
ers receive one-third when found rations and one-half when they find their own. 
Alcorn : One-third of the com and one-fourth of the cotton goes to the landlord where 
the laborer fumishes his own rations, team, and feed. Linooln : Eighty per cent, of 
laborers work on shares for half the crop, feeding themselves, and employer furnishing 
everything else. Lotvndes : One-half the cotton, one-third of the com and other crops, 
the laborer paying for his supply of meat advanced. Madison : Owner famishing 
team and wed| implements, and other things necessary; the laborer finds his own 
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board and gets one-half the prodactfl. Marion: Employer fumiahes teuna and 
implements and irets half the crop ; when he famidsea land alone, he gets one- 
fonrth. Rankin : The laborer subsists himself and keeps np the statns of land aa 
to fences, ditohesi &xi. The owner furnishes all the teams, implements, Ac., and the 
crop is equally dirided. Washington : The proprietor pats the place in order, fiimishes 
erery thing, the laborer haying the garden and honse-rent free, and gets mie-lialf of all 
he produces. 

IjOxnBiAS(ji.^Bimf)iUe : Share-oontracts are one-half; laborer to board himself. Bo9- 
tier : One-half the piodaoe for the laborer, he finding his own rations. Cadio : La- 
borers famishing everything bat land get three-fourths ; when they feed themselTes, 
only one-half; every thing found them by the proprietor, one-third. Claibome : Laborer 
gets on^third when rations are furnished, and when furnished by himaelf one-half. 
Ckmoordia : When laborer feeds himself, he gets one-half the crop ; planter furnishing 
eyery thing, laborer gets one-third ; some oimtract to pay so many pounds <^ lint-ootton 
for the use of a given nnmber of acres of land. I^ankUn : Proprietor pm one-third 
of the crop and famishes the laborer with tools ; or one-half, fomishmg everytilifng 
except rations, Iberia : Crop divided equally, the owner furnishing team and half the 
feed ; laborers feed themselves and pay half the expenses, such as blacksmith's bill, 
&e. La Fayette : Ciops worked entirely by share-contracts. Laborers feed themselTea 
and receive one-half of all the crop. Sapides : Three-fourths to laborer when be far- 
niahes everything but houses and land. Terre Bonne : When laborer furnishes everything, 
he gets three-fourths. Union : Laborer receives one-half of the <sop and aappUes him- 
self; the planter furnishing team and implements. Vermillion : Laborer gets two- 
thirds when he finds his rations and fomishea team and implementa, and one^tiiixd 
when owner furnishes all. 

TjaiAB.—Ander9on : Landlord furnishing teams, &o., geta one-half: when thaaa ara 
ftarnished by laborer, landlord gets one-fourth of we cotton ; one-third of the com and 
other orops. Anttin : Laborer famishing his board, team, and tools ^ts thiee-foartha 
of the cotton ; two-thixds of the com. Laborer boarding himself, without fumishhig 
team. &c., gets one-half of the crop ; when all ara fomished by owner, he gets ona- 
foarth of the cotton, one-third <tf the com. Beauar : Ninety par cent, cat casE ; when 
the owner contraota to furnish team, implements, and seed* he gets one-nail If tana&t 
famishes everything, he pays one-third of the crop made. Brasoe : When laWrera IMl 
themselves, share one-half; when fed by planter, one-third and oa^foorth. Bwrlmon : 
Owner furnishing team and feed, ahare one-halfl If tenants famish theaa, they get 
three-fourths of the eott6n; two-thirda of all other corpa. Cherokee: Planter to tar- 
nish team, tools, and foed for team, and take ene-half the orop ; renter boarding him- 
ael£ Laborer finding team,' Slo., he gets two^thiida of the com, three>foartiia of the 
cotton. Colorado ; Planter fhmiahes team, implements, and feed ISsr team, and takea 
<Mia-half the crop ; when land alone ia fiunished bv owner, he gets one-third of the oom 
and one-fourth of the cotton. DaUae: Laborer being at all the ezpenas, gete threa- 
foarths of the cotton and one-third the com. Denton : The tenant givea one-foartk of 
the cotton, one-third other orops. Folio : When laborer fdmishes and feeds team and 
finds implements, he gete two^thirds the oom and three-fonrtha of the cotton. When 
these are famished by landlord and laborer finds hia own board, he gets ane-halt. 
tk^fette : The landlord famishes teams and implemente, and gete ona-hali the erop ; or 
the laborer may famish himself with these, and get two-thirds of the oom and threa- 
fourths of the cotton ; each one paying the expense of ginninp^ and baling on his riiara of 
cotton. Fori Bend: Laborersboamwemselves, owner furnishing everything else, and 
divide equally. OakwUm : Planter fdrnishing team and impleihente, laborers famish- 
ing^ their own board and feed for teams, and divide the crop equally. HamiUon : Ona- 
Chird and one-fourth of crops to the owner. Hardin : Landlord finds te«m and imple- 
mente, and has one-half the crop ; when the owner finds only land, he gete one-third of 
the com and one-foorth of the cotton. Hwnt: When owner fhmishes teaikia and im- 
plemente, the crop is divided equally ; when this is not done, the landlord receives one- 
third of IJm com, ^^., and one-foarUi of the cotton. Honolon : Laboiar fumisning team, 
board, d:c., the proprietor gete one-third of the oom and ona-fonrth of the cotton. Jfe- 
Lonman: Owner famishing land and hoase, (which is the naual wi^,) reoe&Tea one- 
fourth of the cotton and one-third of the grain. Parkor: All cash. Buek: A great 
majority of contraoto provide that the planters fornish everything and take one-half 
the crops. Titus : Landlord famishing toohk team and feed for team, gete one-half of 
all the crop. SVavie ; Fifty-five per cent, ox laborers famish team and toola, and re- 
oeive three-fourths of the cotton and two-thirda of all other crops. WUUamoon ; Ten- 
ante share three-fourths of the cotton and two-thirds of all other orops. 

ARKAKSAa.— Oratc/oftI: When owner famishes teams) seed, and feed for team, ha takes 
one-half the crop ; when furnished by the laborer, he gete three-foartha of the cotton 
and two-thirds of all other crops. Conway : One-fourm of the cotton snd one-third 
of other crops to the landlord. CriUondon : Owner famishes everything bat liUmr, and 
the crop ia divided equally. Oroeo ; Owner receives one-fourth of the ootton and ona- 
Ihicd af vlhir w^a^ JMltrnt tk» awaar itoniihlng hanii^ tulk •^ jMdsn, gtk 
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one-foarth of the crop, and when be famishes team in addition he sets one-half of 
ciop. Independence: Usnallj the owner gets one-third of the oiop, the laborecs far- 
niBbiog themselyes, or one-half when owner foxnishea team, implements, and feed for 
team. Jeferson : Laborer seta one-third of the cotton and one-foorth of other crops, 
landlord f arnifihlDg eveiything except board. A creat many hire lands, paying from 
60 to 100 pounds lint-cotton per aoie. Jokneon : The principiad contracts now are, the 
owner furnishes the land only, and gets one-fourth of the cotton and one-tntrd of 
other crops. Prairie : When laborer furnishes everything but land, he gets three- 
fourths of the cotton and two-thirds of other crops; when landlord furnishes team And 
implements, one-half. Saint Drande : Landlord famishing team, f ael, and tools, gets 
one-half: when they are famished by laborer, he gets one-third of the cotton and one- 
fourth of the corn. Woodruff: Owner fumisbing teams, tools, 6lc., he gets one-half ; 
laborers furnishing the same receive three-fourths of the crop. 

TKSvmasKK,— Bedford: Landlord fomiahing stock, tools, &o.. he gets two-thirds 
of the oxop; when tenant famishes the same, he gets two-tiiiras. Bradleff: Owner 
finding everything gets three-fourths of crop ; laborer finding eTerything^, ownw re- 
ceives one-third. Cannon : Landlord furnishing everything gets two-thirds of the 
crop. Decatur : Landlord finds everything and gets one-half. THokeon : Landlord far« 
nisbes stock, implements, and feeds stock, gives laborer one-halfl On very productive 
laBdthelaborergetsbnt40percent. of crop. Gibeon: Laborer leeeiveB one-half the 
orop ; employer miding stock, implements, and feed for stock, laborer boarding him* 
aelf ; he is required to repair fences, get up the fire-wood, and for all work beyond this 
he is allowed additional compensation, uardeman : Planter furnishing rations, team, 
fML for team, and tools, gets one-half tiie crop ; when the tenant funushes the same. 
ba gets two-thirdB of the crop. Hendenon: Owner famishing everything except 
board receives one-half the cr^, or rents for one^hird of the com and one-fourth of 
the cotton. Lincoln : Owner furnishing everything gets one-half : tenant fomidung 
the same gets two-thirds. McNairy : Laborer furnishing himself entirely, gets two- 
thirds bf &e com and three-fourths of the cotton. Sevfer ; Laborer hixes a place, he 
gets two-tUxds ; on bottom-landi, one-ball 

lialJoM.— The amount and oost of rations are variously indicated in 
the followinf extracts from correspondence : 

KojKTH CkKOU33ijLr^Eerif^d : Rations worth about $& per month. Jmue .« Yalne of 
Zfltions, 80 cents per week. Orunge : Amount of rations per hand for the year, 15 bnahels 
<tf com and 225 ponnds of baeon. Pereon : Bations for the year, 15 bushels of com 
and 300 poooDda of poik. Yadkm : Bations for one year, 150 pounds baeon, 18 bnahels 
«l oom, witb gard«i vegetables. Valoe from |30 to $40. 

OxOBGLi^— SeiiJbi : Amount of rations for the year. 200 pounds bacan, 13 bnsheU of 
»aal. Coftb : Rations cost per year irom $40 to $50. JDooly : Rations per month, 14 
pmuids baeon. 1 bnAel of meal, and 1 gallon of sirup. Elbert: Rations per montb, 1 
radiel of meal, 12 poonda bacon, with milk and vegetables. GyrinmeU: KationB esti- 
mated at ISi cents per day. J»Gk9en : Each hand receives 12 poonda of baeeoD, I 
bndiel meal, and 1 gallon molasses per month, ^ocoa: Rations, 150 pounds baoon 
and 12 bushels-meal per year. Pike : value of rations about $50 a year. WaeMngton : 
Rations per month. 15 pounds of meat, 1 bushel of meal, a gallon of molasses, pint of 
vinegar, 1 ponnd oi tobacco, and pepper and salt. WkUfield : Value of rations per man, 
$00 per year ; not quite so much for women and youths. 

FiOBihA, — Orange: Rations valued at $40 per man per year, awnter : Price of ra- 
tions per day, 18^ cents. Suwannee : Rations for year, 25 bushels of com, 150 pounds 
of pork, and 5 gallons of sirup. Vsdue, $35. 

ir.kjimk, — ^Ihonn : Rations worth from $3 to $4 per montii. Crenehaw : Rations 
for the year, 150 pounds bacon, 12 bnriiels meal. Geneva : Hands that work for wages 
are fed from the kitchen, and eat what the employer does. Jackeon: No rations 
famished for use of hands. 

^IissifisiFPi.— ^«»ito : Amount of rations for each laborer is $35. CHohaeaw : Rations 
for one hand for year, 12 bushels com, worth 25 to 35 cents per bushel, 150 pounds side 
meat. They generally have milk and vegetables part of the year. Lowndee: Rations, 
200 pounds of meat, 10 cents per ponnd, 12 bushels of meal, 35 cents per bushel. Oh- 
iibbeha : Amount of rations, 200 pounds meat, 13 bushels of meal for tne year. WaeK- 
ingUm : Rations cost $4 per month. Amount of rations, 16 ponnds of bacon, 1^ bushels 
of meal, or equivalent in flour, salt, and sometimes sogar and coifiBe. Wofm : Amount 
of rations per year, 12 bushels of com, 200 pounds bacon, vegetables, &o. 

Louisiana.— Codio : Value of rations, $40. CatahMda: Amount of rations for year, 
13 bosh^ of meal, 1 barrel of pork, 6f unions molasses. ClMome : Yidoe of rations 
forme, froKL $50 to $75. Vnien : Amount of rations per month, 20 pounds bacon, 1 
bttsWeoin-meAl, one-baif gallon mnlsassi. 

Tjexas.— Co2Utt ; Hands generally boaxd with the family. MeLeemam: Hands ntn- 
atty eat from the same kltohan as the amployer. Sm Seib€ : Hands boaid with the 
aMKQjr. IMUs;B«limiv«r«k$7Sret«anna. 
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Texkhsske,— Henderson : Rations for year, 15 bushels com, G bashols wheat, 300 
ponnds pork^ coffee, sugar, &c. Lawrence: Rations worth at least $50 per annum. 
Maury : Rations per month, 20 pounds bacon, 1 bushel meal. Madison : Kations, 200 
pounds bacon, 12 bushels meal. 

WHITE LABOR IN COTTONGROWINa. 

It was formerly an opinion that obtained quite generally, away from 
the cotton-fields, that the climate was a bar to any extensive use of 
white labor in this industry. It is now as generally acknowledged that 
labor in the open air is practicable in all portions of the South, except, 
perhaps, in the rice-fields and other malarious localities. At least nine- 
tenths of the area of the cotton States consists of dry and salubrious 
uplands. 

There has also been some cotton cultivated and gathered by white 
labor. There is perhaps no accurate data to show the exact proportion. 
It was always small, however.. While labor was mainly compulsory 
and servile, there could be no material increase in the proportion 
accredited to the whites ; the incentives of high prices and accnmulated 
savings were apparently powerless in opposition to the pride of race and 
the power of caste. Some writers have assumed, prior to the change of 
the labor system,, one-sixth as the proportion of white laborers in the 
cotton-fields. 

The proportion has been increasing for the last ten years, until now 
there are two States, according to the reports of our correspondents, in 
which the larger part of the product is grown by whites. Betums from 
more than half the cotton area of Texas make the proportion of cotton 
grown by white labor five-eighths ; and data representing three-eighths 
of the Arkansas area establish the proportion of six-tenths. In every 
State there is a large increase of white-labor production. While the 
percentage for each State might be nearer to perfect accuracy if the 
information covered every acre of the cotton area, the actual canvassing 
of about half the field, ranging in each State from three-eighths to five- 
eighths of its area, furnishes the best attainable means of estimating the 
proportion of the cotton-crop grown by whites. On this basis the pro- 
portions are, 60 per cent, by black labor, 40 per cent, by white. The 
proportions, by States, are as follows : 



SUtM. 


Black. 


White. 


North Carolina , --- ----- - - .-- 


65 
68 
66 

n 

59 
63 
77 
38 
40 
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35 
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33 
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34 
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Lonifliana.... .......... . ......................... 
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Texas 


Oi 


Arkansas 


60 


Tflmtifwse©.. ...u-. xx ^..x ^^u ...x.^. .x. ....>. 


41 







The proportion of white cultivators will not decrease. As population 
increases, the white element will be stronger in nnmbers ; and a larger 
proportion of the cotton will be grown by small proprietors, while the 
African element will drift into menial service in towns and in mannfact- 
uring and mining enterprises, and many who aspire to occupancy of 
land will earn only a precarious existence. Donbtless there will be 
others of more stable and persistent character who ^11 acquire a com- 
tbrtable competency* However large the class may ultimately become, 
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the accretion by immigration will give a constantly-increasing prepon- 
derance to the white element. As the negro may be deemed, in a rade 
sense, a skilled laborer in the cotton-field, his services should be retained 
there by a wise and generous policy on the part of land-proprietors, and 
the value of his labor should be increased by augmenting his comfortSj 
inspiring a desire for accumulation, and improving his mental and 
moral status. He may be made a useful co-laborer in industrial 
advancement; or^ neglected and antagonized, ho may become an outcast 
and a nuisance. 

FBEEDMEN LAND-OWNEBS. 

An attempt has been made to ascertain to what extent the freedman 
has sought to provide himself with a home of his own. He is more 
inclined to seek a lot and house in a town or villajge than to settle upon 
a farm. He is of course debarred by his poverty,' as a rule, from assum- 
ing proprietorship of land. There is public land, at a low price, but 
not in the vicinity of towns or in the fertile cotton districts. So far as 
reported, the proportion of freedmen occupying their own land is 4 per 
cent, in Tennessee and Alabama; between 4 and 5 in North Carolina 
and Georgia; 5 in South Carolina and Texas; between 5 and 6 in Mis- 
sissippi, Louisiana, and Arkansas ; and 8 in Florida. The average, if it 
fairly represents the unreported portion of the cotton area, indicates 
that nineteen out of twenty have no homes. In some counties not one 
in a hundred owns land. Our CQrrespondent in Dooly County, Oeorgidi 
says : '< Having been census-taker in 1870, and tax-receiver, I am per«* 
sonaliy acquainted with every section of the county, and there are but 
five land-owners in the county out of a voting population of 658.'' In 
Catoosa, Georgia, only one in eighty owns Utnd. In Beaufort, North 
Carolina, one-third own the tracts on which they live, but cultivate 
land of others. Our correspondent in Bibb, Georgia, says : <^ There are 
3,000 negro adults in Bibb County ; 1,600 live in the city of Macon, 1,400 
outside of the city. Of those living in the city, 114 own property valued 
at $95,000. Of those living outside, 250 live in the suburbs, who are 
principally mechanics and laborers, and make a living by working either 
in town or country, but greatly prefer to take their chances to get work 
in town. Necessity alone drives them in the country during tiie busy 
season, (cotton-picking time, &c.) These parties own small places con- 
taining from two to four acres, and as a general rule have tolerably good 
houses. Their property aggregates $100,000. One hundred men own 
and cultivate in the county 2,500 acres, valued at $30,000. The farms 
range in size from 5 to 50 acres. About 8 per cent of the freedmen in 
the county own land." Our Chickasaw, Mississippi, correspondent 
says : <^Not 3 per cent, of the negro laborers own the land they culti- 
vate; many more have bought and made partial payments, and may or 
may not pay all. A much larger number rent land, say 15 per cent; 
they own the mules or horses that work it, and cultivate with negro 
labor, and frequently do well. Quite a number get broke the first and 
second years. Those who work on shares do-best." 

COST AKB FBIOSL 

It is not practicable to obtain the exact cost of production, for the 
reason that few cultivators keep systematic accounts. It is perhaps 
easier to approxima;te the real cost of cotton than of other products of 
agriculture; being a prominent specialty^ sometimes monopolizing the 
resources of cultivation, it is less complicated than mixed fkrmingt 
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The pnce obtained is tiiat at home markets, making the aggregate value 
less than the commercial valae of cotton at shipping ports. Our corre- 
spondents have promptly responded to this part of t^e circular, and 
their returns (in dfetricts with similar conditions) have been remarkably 
uniform, but of course less so as to cost tiiau as to jmoe. The State 
averages are as. follows, in cents and fractions per pound, of upland 
cotton: 

Cott. Prie^ 

North Carolina •- |0 09.3 $0 09.8 

South Carolina 9A 9.7 

Georgia , 9.3 9.8 

Florida 8.7 9.2 

Alabama 9.9 10.1 

Mississippi * 9.8 10.2 

Loainana 9.7 lOii 

Texas 8 9.1 

Arkansas 9 9.9 

Tennsstee 9 9.8 

This gives to Texas the largest propcMrtion of profit, or 11 mills per 
pound; Arkansas, 9; Tennessee, 8: the others 2 to 5; the average 
slightly exceeding half a cent, being $2.60 per average bale ; making t£e 
net profit to the cultivators $11,600,000 in round numbers, in an aggre- 
gate of about 205,000,000. This is within a fraction of 6 per cent, of the 
gross receipts, and, if assutned to be substantially correct, is too small a 
margin for a good season. It illustrates the necessity of increased 
returns. How shall they be obtained f By increasing the yield and 
diminishing the cost of supplies. Both ends are readied by a single 
operation : the adoption of ^ restorative rotation, which involves animal 
production and green manuring, a cheap^iing of fertilizers and supplies 
for man and bcMt, a partial protection of Uie soil from washing and 
waste, a large yield at a small cost, and increase of fertility instead of 
exhaustion. 

Alabama reported during the past season the lowest averages of con- 
dition, resulting in the lowest yield per acre. It now returns tiie 
smallest margin of profit, only two jniUs x>er pound, in South OaroUna, 
where low condition also prevailed, the net profit made is but three 
mills. 

Some correspondents make the cost per pound to those who pay high 
rates of interest up<Hi indebtedness for high-prieed supplies twice as 
much as to those who produce their own supplies. In every Sti^ the 
cultivator who buys least saves most, according to universal testimony. 
Those who make cotton a surplus product are getting nch; in a sense, 
tlie crop becomes all profit. 

So great is the waste attendant upon large operations on a credit basis^ 
and involved in the prevalent irresponsible management under the share 
system, that the countiedl with large plantations and heavy aggregate 
production generally give the smallest net profit, tn Mississippi the 
cost per pound in several sudi counties averages more than the price 
received. A few large counties in Arkansas make the cost 2 cents 
greater than the price. The principal districts in North Carolina aver- 
age 10 cents for cost and the same for price. The districts of heaviest 
production in Texas only make an average of 2 to 3 mills net profit, 
while the average of t^e State exceeds 1 cent. In Louisiana, the dis- 
tzricts of heavy prodn(^on make a better showing^ yet here tJiere are 
some of the largest that return cost higher than price. 

Hera is oonvincing proof of two tMngs: the mperioreoo&offiy of small 
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holdings, and the wastefulness of the share systenii especially with large 
gangs of hands. 

INSTANCES OF LABaE YIELDS. 

With cotton, as with all other prodacts, instances can be given of 
yields threefold greater than the arerage. With 12 bushels as the 
general average for wheat, every State can famish examples of 30 to 
40 bushels; so, while nearly three acres are required to produce a 
bale of cotton, if results are averaged, the individual yi^ds may vary 
from 100 pounds of lint per acre to 500, with extremes even higher and 
lower than these figures. It is a dispcuiW having many causes, among 
which are difEorent degrees of natural fertility, the use of fertilizers, 
modes of culture, degree of attention bestowed upon the crop at all 
stages of growth, meteorological casualties, and insect depredations. 
17o amount of skill can secure equality of results in all cases, or like 
results by individuals in the operations of a series of years ; yet the best 
cultivators suffer a smaller proportion of loss from every cause of depre- 
dated yield than tibte average cultivator. Examples might be cited 
showing these differences to constitute the margin between success and 
Mlure, and to furnish the most powerful stimulus to persistent effort 
and increase of skilL 

An extraordinary result upon pine-wood land, with high fertilization, 
is reported firom Wayne County, Korth Otutolina : ''Mr. Michael Edger- 
ton, on five acres, average low grounds pine* wood laad| suxflEhce dark 
loam, with day subsoil, raised 15,100 pounds of seed-cotton. He put in 
drills 400 pounds Navassa guano to the acre, and broadcasted 75 loads 
of barn-yard manure to the acre." The barn-yard manure he estimates 
at one-third of the value oi horse-manure. This is 906 pounds of lint 
per acre, at 30 pounds per' 100, which is a low yield of lint for snq]bi 
cotton ; 1,000 pounds per acre would probably be the outcome, or two 
large bales. 

In response to inquiries for the largest known local yidds, with a 
statement of the area, soil, and mode of culture, facts illustrating the 
above-mentioned views are given, which are here presented. They show 
tiliat, with very rare exceptions, the largest rates of yield are made upon 
very small areas, usually 10 to 20, and often 1 to 5. acres. In one 
instance, in DaMas CowUpj Texas, 70O bales are reported tsxxm 700 acres; 
in Bossier Parish^ Louisiana, 600 bales &om 480 acres, and in Z7num250 
firom 20(h in Murray^ Georgia, 400 pounds of lint per acre on 100 acres; 
and in Nash^ North Oarolina, 300 pounds per acre on 200 acres. These 
are marked and rare exceptions. A bale per acre on a veiy few acres is 
frequently reported firom every State. In Eyde^ I^orth Carolina, two 
bales per acre are reported on two aores. A boy in Texas grew six 
bales on four acres. In North Oarolina, 25 bales were reported on 25 
acres. In most of the States there is no instanoe given of a bale per 
acre on a large plantation. In many counties the best results on large 
&rms scarcely exceed half a bale, and in some it is deniod that there is 
a farm that has averaged a third of a bale the past year. An exami- 
nation in detail of the r^)orts of best results will indicate the variety of 
ihstances of high production. 

YiRamiA. — While very few counties in Virginia grow cotton, there 
are cases of large yields. Mr. K. M. Gkiswold, of DinrnddiCy made 60 
bales on 100 acres of light gray soil, fertilized. It is cultivated in the 
usual way. with three hoeings and five plowings. 

Mr. WmiaoiH. JarraU^of SuueM, made 16 bates on 12 aoreS| with Cum- 
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yard manure and a small amount of commercial fertilizers. It cost less 
than 8 cents per pound. 

North Carolina.— The largest yield noticed is 20 bales on 25 acres 
in Columbus County. 

On gray chincapin soil, in Oastouj in several cases^ a bale per acre 
has been made by high manuring. 

In Greenej 42 acres manured with a home-made compost, at a cost of 
$3.50 per acre, produced 42,000 pounds seed-cotton. Cultivation, $6.60; 
profit. $20. 

A five-acre field, with clay subsoil, in Harnett, averaged 750 pounds 
of lint, giving 60 per cent, profit. 

In Guilford, best yield 200 pounds. 

Our correspondent in Hyde reports, from 2 acres of black loam, 
stirred with plow every five days, a yidd of 2 bales per acre. 

The best average in Iredell is 1,000 pounds seed per acre on 16} acres 
of loam fertilized, cultivated witli a syreep and hand hoe. 

A farm in Lenoir , with 100 acres in cotton, made 80 bales of 600 pounds 
at a cost of $1,600. Cotton sales, $3,926. 

In Lincoln, a small patch has pix)duced 1,500 pounds seed per acre, 
planted in rows 3 feet apart, highly fertilized, and kept clean throughout 
the season. 

A bale per acre has been obtained in Meoklenhurgh. 

A neighbor of our Hertford correspondent made 25 bales of 475 pounds 
each from 20 acres; an average of 593 pounds per acre. A compost of 
guano and cotton-seed with loam was used. 

In the gray soil of the pine-lands of Pitt, several small farms have 
averaged a bale per acre. These are the forms that produce needed 
home supplies. 

The sandy loams of Moore, subsoiled and weU fertilized, often pro- 
duce a bale per acre, at 25 to 35 per cent, profit. 

A large tsa:m in JS'cish averaged 300 pounds on 200 acres ; a yellow 
sandy loam, with clay subsoil, fertilized with 150 pounds Peruvian guano. 

The best crop in Orange was, on gray sandy soil, 22 bales for 35 acres. 

Nearly a bale per acre on 100 acres was made in Pasquotank ; 300 
pounds deemed a good result on the best farm& 

On the farm of Capt. J. J. Davis, our Franklin correspondent, a col- 
ored man, with good ordinary culture, on a tract of gray surface and red 
subsoil, got 17 bales of 425 pounds on 16 acres, and, with 32 bushels of 
com and other products, cleared $450. 

The largest .yield in Duplin is 40 bales of 500 pounds on 45 acres; 
soil, a stiff loam; fertilizers, 200 pounds acid phosphate; 15 bushels 
cotton-seed per acre. 

In Owmberland, 14 bales on 15 acres produced a profit of $500. 

In Catawba, a crop of 250 pounds per acre is reported ; fertilized with 
a bag of bone dust costing $6. 

One. bale per acre is the largest yield in Chovoa/n. 

Mr. Thomas H. Blount, of Bewirfort, on a loam with clay subsoil, got 
54 bales of 400 pounds on 52 acres at a cost of 8^ cents per pound; 
deep preparatory culture, with shallow cultivation. 

One bale per acre is the best result in Oamien. 

Two-thirds of a bale per acre is occasionally obtained in Warren. 

In WoAfne, an average of 450 pounds has been obtained by Messrs. J. 
T. Pearson, Michael Egerton, and Joseph Parks. 

In Percpiimans, a crop of 30 bales averaged 860 pounds seed-cotton 
per acre, and a profit of $5. 

South Cabolina.— £ara«reU reports 260 pounds per acre on 150 acres, 
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sandy loam with clay sabsoil ; more heavily manarod and thoroughly 
cnltiyated than nsaal. No profit in 1876. 

In the red soil of Chester^ 500 pounds lint per acre were made at a 
clear profit of 40 per cent 

On 125 acres in Colleton^ 50 bales were made on sandy land, and sold 
for 11 cents per pound. 

Small areas in Fairfield produced 300 pounds lint per acre. 

In Oeargetown^ two-thirds of a bale per acre on 20 acres. 

One acre in Eorry yielded 1,347 pounds lint. The seed planted was 
the ^^ Cheatham." 

In Mccriortj 10 bales were grown on 4 acres by a man who does his own 
work and makes his own supplies. Cost of fertilizers used, $40 per 
acre. 

Our correspondent in Marlborough^ Mr. T. O. Weatherby, made 66 
bales of 450 pounds on 47 acres light sandy Joam on stiff red (day sub- 
soil. 

In Newberry^ a planter produced 400 pounds lint per acre on gray 
sandy soil, manured principally with acid phosphate, stable, and com- 
post manure. Profit, 33 per cent. His negro-croppers got 106 bales 
fh)m 120 acres. Profits of the farm,. $2,500. 

GEORaiA.— The best product in Brooks^ on hummock-land, broken 
deeply, with shallow cultivation, is a half-bale to the acre. 

In Campbell^ the yearly application of home-made manure produces 
1,400 pounds seed-cotton, or about one bale per acre. 

Mr. J. Eice, in Calhoun^ obtained 35 bales from 65 acres, fertilized by 
chemicals and cotton-seed. 

A freedman in Catoosa got 452 pounds from an acre, fertilized with 
300 pounds of guano, at a cost for production of 5 cents per pound. 

In Cobby the best farms average 250 pounds per acre, though highly 
fertilized patches make a bale per acre. 

Five acres of pine-land in Decatur j with stable-manure and 200 pounds 
per acre of Logan's compound, averaged 500 pounds per acre of lint. 

Thirty acres in Early ^ with the aid of 3 tons of guano and 200 bushels 
of cotton-seed, yielded 9,000 pounds of cotton. 

In Hlberty 1,000 pounds of seed-cotton per acre on 60 acres of gray 
sandy loam, after subsoiling and thorough preparation. 

Two farmers in Emanuel got 8 bales from 8 acres with 200 pounds 
per acre of a compost containing Bradley's superphosphate of lime. 

A farmer in Floyd, on Coosa Eiver bottoms, realized 70,000 pounds from 
200 acres, or 350 pounds per acre. ■ 

A neighbor of our Forsyth correspondent has a fiarm of 820 acres, 
produced 35 bales from 80 acres of << mulatto " land, and realized $600 
profit on his farm operations. 

The crop of Mr. J. M. Ambrose, of Omnnett, averages 300 pounds 
per acre. 

Mr. Eeuben M. Mobley is said to have made the best crop in Harris — 
about a half-bale per acre— with 150 pounds of compost made of raw bone, 
plaster, cotton-seed, and stable-manure. 

The best result in Heard is 800 pounds seed-cotton per acre. 

The best yield in Houston is 260 pounds lint. 

In Jackson, half a bale is the best average. 

Our Liberty correspondent refers to estimates by " grangers ^ in his 
county, for farms of 10 to 20 acres, of 600 to 600 pounds of ginned cot- 
ton per acre, when the land is highly manured. 

In Lincoln, the best average for a farm is half a bale, though a few 
patches of 1 to 4 acres, highly fertilized, have yielded a bale per acre. 
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A two-horse fimn in Maoon yielded 22 iMJeB of 480 pounds from 66 
acres, or very nearly 190 ponnds per acre. Gross proceeds, $1,000, with 
food for stock and food for a iSEonily of seven persons; expenses for fer- 
tilizers and labor, $650. 

In the red lands of Jf aditon, somewhat reduced in fertility, 800 ponnds 
seed (240 lint) is an average yield of best farms. 

Oar Marion correspondent, Mr. Kemp, claims, for an aere<enItiTated 
by Mr. B. T. Peacock, with fBrtUtzers costing $10, 2,700 pounds of seed- 
cotton. 

A farm of 90 acres (two mules) in Meriwether yielding a net profit of 
$500, with a product of 35 bales of cotton and 200 bushels of com. 

The farm said to be the best equipped and most profitable in Bibb 
County is that of Messrs. A. J. Lane and J. G. Evans, having 500 acres 
in cultivation, with equal areas of com and cotton and 50 acres in small 
grain and ^^ track patches." The soil is a red loam, its natoral growth 
black-jack and pine; and its mode of culture is the ^^ Dickson plan." 
The annual product is 150 to 175 bales of cotton and 3,000 to 4,000 
bushels of com. 

A rather uncommon result in MiUan is a product of 1,900 pounds seed 
cotton per acre, on a light, gray soil, in stubble deeply turned under in 
January, with 200 pounds superphosphate in bedding. This gave $30 
per acre. 

In MitcheUj the best averages are 400 pounds of lint per acre, 5,000 to 
each mule, and a net profit of $5 per acre. 

GoL David S. Johnston, of Morgan^ gets 400 pounds per acre, at a cost 
of 7 cents, (sold at 10,) making a profit of $12 per acre. His land is sandy 
clay, oriipinally growing oak and hickory, fertilized with 450 pounds 
compost horse-manure with 50 pounds acid phosphate and 300 of cotton- 
se^. 

A farmer in Murray gets 400 pounds per acre on 100 acres of black 
sandy loam, but cannot tell what profit he makes. 

The greatest yield in Fike was 12 bales on 18 acres, gray surface with 
mulatto subsoil, fei^i^Bed with lOQ pounds con^post per acre. 

Mr. Lucius Humber, of Stewart^ got 84 bales from 120 acres creek- 
bottoms, with six mules, at a oost of 6 cents per pound, with an aggre- 
gate profit of $1,680. 

In TaXbot^ the best yields are 250 pounds per acre. 

In TaMaferrOy the best yield reported is 105 bales on 300 acres. Profit, 
$450. Mr. Aretus Turner, from 50 acres Of ordinary upland, got 13,390 
pounds, and a profit of 25 per cent. . 

In Jefferson, 70 l)ales on 140 acres, fertiliaed, with common cultore. 

In WUooWj 340 pounds per acre on 20 acres* 

The largest yield in Whitfield is 1,500 pounds seed per acre^ wiUiout 
fertilizers. 

From 45 acres in Walton 40 bales were obtained. 

Small lots in Thomas have yielded a bale per acre, at great expense 
for fertilizers and cultivation. Similar results are returned from lerreHL 

With three plows, 52 bales were produced on 75 acres of pine-ltmd in 
Baker by the Dickson mode. 

Florida.— In Olay County, 4 bales to 8 acres is the largest yield on 
sandy soil with clay subsoil. 

In Oadedenj instances are reported of 500 pounds of lint per acre with 
liberal home-made manure and ordinary culture. 

In Hernando^ Mr. John B. Gould, white, with labor of his own family, 
made 1,200 pounds seed per acre on 6 acres sandy upland, manured by 



Digitized by VjOOQIC 



BBPOBT or THE STATUTnCIAR. 143 

penning cattle on ground. Price, 6 oents in seed or a2j^ cents lint, sea- 
island cotton. 

One farmer in Jaekmm made 62 bales cotton and 300 bushels com on 
100 acres hnmmock-land^ highly improved by horse and oow-mannre for 
years. 

Mr. T. F. Johnson, tAJeffwwt^ with lab<» of self and son, produced 
12 bales cotton and 200 bushels com, with fodder, potatoes, simp, and 
other supplies. 

There are a few cases in Ifadfoon of 450 pounds lint per acre on new 
or fertilized land. 

The best results in La, Fayette are 500 pounds seed-cotton for long 
staple, 1,000 pound for short staple, per acm 

In Suwannee^ 500 short and 300 long staple have been obtained. 

Alabama. — In BiUlockj an instance is reported of Shales on 10 acres, 
with 90 bushels'of com planted in alternate rows of 1$ acres of the same, 
manured with washings from stock-yards. Profits, $368. 

The largest yield in Butler was 300 pounds lint per acre <m 40 acres, 
sandy loam, ordinary culture. 

In OMaunj a bale per aiare on small lots, with extra pains, has been 
obtained. In one instance, 17 bales to 30 acres. In common culture, 
a& average crop is a bale to Si acres. 

Mr. W. D. Tomlinson, in Oonecuhy had 800 pounds seed-cotton (275 
pounds lint) on one-quarter acre sandy loam. 

Mr. Everett Davis, in OrenshaWy got 2,400 pounds seed-cotton per acre 
on 4 or 5 acres rich bottom, without manure. 

A bale of 500 pounds on an acre of black loam was made in Dade. 

The largest crop in De Kalb was 800 to 1,000 pounds seed-cotton per 
acre, with Pacific guano and stable-manure ; usual culture. 

A farmer in Mmare got 5} bales on 11 acres river-bottom, with ordi< 
nary culture. 

In Etotoahy 500 lint is firequent on small areas, 1 to 6 acres, with barn- 
yard and coomiercial manures. 

In Oenevaj a bale (600 pounds) per acre has been produced on pine land 
well manured. The average is not more than one-fourth of a bale. 

A very few farms in Henry average 1 to 2 bales per acre. 

In one instance, in Jefferson^ 1,500 pounds lint per acre on 5 acres 
black land with red day subsoil, manured with gypsum and barn-yard 
manure. 

In Lauderdale^ in 1876, a few small farms produced 1,400 pounds seed- 
cotton per acre, thoroughly prepared and highly manured with barn-yard 
and leached ashes. Net profit, $25 per acre. 

In Limestone^ 1 bale on 2 acres. 

Instances in Monroe of 700 pounds (seed) per acre are given. 

The best yield per acre on uplana sandy soil, nuinured with 1 ton 
bam-yard, and cultivated in ordinary way, in Morgan^ is 1,340 pounds 
of seed-cotton. 

Nearly a bale per acre on a few acres has been realised in Perry^ but 
300 i>ounds seed is above the usual average. 

In Saint Clair^ 1 bale per acre is sometimes grown on small lots of 5 
or 6 acres, one-half bale per acre on two farms with 100 acres each in 
cotton. 

The best yield in Walker is 60 bales on 125 acres sandy soil ; usual 
culture. * 

Mississippi.— Alcom, 13 bales on 25 acres. 

A few small farms in Amite yield 600 pounds lint per acre ; soil well 
prepared and liberally fertilized. 
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On tlio best creek-bottoms in OarroU three-qaarters to 1 bale per aore. 

In Choctaw, 800 ponnds seed, with clean cnltnre, may be obtained. 

A small farmer in Ohidkaaaw sometimes makes *<by accident" 1,500 
ponnds seed-cotton per acre; but few large farms make a veiy close 
approximation to that figure. 

One bale per acre on a few acres is made in Oqpidh. 

One acre fresh sandy pine-land in Covington, fertilized with stable- 
manure, realized 955 ; cost of manuring and cultivating, $10 ; gathering, 
$8 ] hauling to gin, $3 : to market, $5 ; total, $26 ; net gain, $29. 

A farm in De Soto yielded 37 bags on 40 a<sres, at a cost of 5i cents 
per pound. 

In Franklin, 120 bales on 225 acres black sandy soil. 

In Orenadaj 18 bales on 30 acres, common culture. 

In Attala, the best result is 180 pounds per acre on 8 acres. 

One bale per acre on small taimB is sometimes got in Jefferson. 

A form in Lawrence, but not one producing the best results, yielded 
1,300 pounds lint per acre on 8 acres common soil, giving a profit of $10 
per acre. 

In one instance in Lincoln there was a yield of 1,000 pounds seed-cot- 
ton per acre on creek-bottom three years in culture. 

Our correspondent in Newton knows no man who has made 1 bale to 
3 aGre& and not a man who is making any profit 

In Neshoba, a yield of 2,500 pounds seed per acre is reported on one 
small feum ; fine sandy soil ; cultivated with plow and hoe. 

A farmer in OJctibieha got 100 bales on 200 acres stiff black hummock 
with common culture. 

In Perry, 1,000 pounds seed per acre may easily be obtained in black 
sandy loam, with good preparation, well stirred with cultivator. One 
hand will tend 15 acres cotton : 5 in com and pease ; 2 in potatoes and 
rice ; 1 in sugar-cane and sorgnum. 

Louisiana.— Mr. Isaac A. Dillard, in Bossier, got 600 bales on 480 
acres in 1875. He had 500 bales in 1876. One tenant got 30 bales on 
20 acres. Clear profit, $16,000. 

Some of the river-farms in CiuUto produced 600 pounds lint per acre. 

In Claiborne, the highest result on best lands is 1,000 pounds seed-cot- 
ton per acre. 

In Concordia, 400 pounds lint and sometimes 1} and 2 bales per acre 
are realized. If overflows could be stopped, the parish would be a 
garden. 

In Cameron, 1 bale to 1} per acre, with ordinary culture, is not un- 
common. 

On two farms in Xast Baton Bouge, 1} bales per acre on 8 or 10 acres 
were obtained on each, on excellent soil, with ordinary culture. 

Some farmers in Qrawt make 1,200 pounds seed-cotton on hill-land. 
The average is about 600 pounds. 

In La Fayette, 9 bales of 450 pounds on 9 acres black loam, ordinary 
mode but more careful culture. 

A farm in Union produced 250 bales on 200 acres ; product, $16,000 ; 
expenses, $12,000. 

Texas. — In Anderson, 200 bales were made on 500 acres dark sandy 
loam, cultivated mainly by blacks, whose labor cannot be intelligentiy 
controlled. 

In Angelina, a farm owned in New Orleans, and rented to different 
parties, made the best yield. A boy of 12 years made bales on 4 acres 
and another 5 on 4 acres. 
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In Bla^ico, one-half bale per acre was made on 40 acres stiff black 
soil well cultivated. 

In Brazoria^ 500 pounds lint is claimed to be a fair yield ; 750 or more 
often produced. 

In Burleson^ 1^ bales per acre are claimed on rich alluvial bottoms of 
the Brazos, bedded in fall and again in spring. 

Average in Cass one-half bale per acre. 

A place in Chambera produced 15 bales (500 pounds) on 14 acres black 
stiff soil. 

In Cherolcecj a case is reported of 115 bales (500 pounds) on 250 acres; 
soil, one-third dark mulatto, one-third stiff red, one-third gray sand; 
profit, 8 per cent, on cost. 

In Collin^ a yield is reported of 500 pounds. lint on a few acres; common 
soil, but superior culture. 

In Colorado^ 500 pounds of lint per acre can be made on best bottom by 
two applications of " dead-shot '^ worm-poison, but owing to ravages of 
worm 250 pounds of lint is an average. 

The largest farm in Coryell is 500 acres, river-bottom. It yielded half 
a bale per acre. 

Mr. William Caruth, of DaXlaSj cultivated 700 acres, black waxy soil, 
broken deep in fSall, planted early in April, kept dean by hoe and plow ; 
got 700 bales. Profit, $lb per acre. 

In Denton, many farms of sandy land make one bale per acre. 

On the Brazos bottoms, in JViZte, on'e bale* per acre was made on 150 
acres light loamy soil. Profit, $10 per acre. 

On a farm in Fayette^ one bale per acre was obtained on timbered allu- 
vial soil plowed often. 

A large farm in Oonzales produced 150 pounds per acre on 300 acres 
sandy loam; ordinary culture. ' Profit, $1,800. 

In Grayson, the best result is 1^ bales per acre. 

In one instance in Hardin 1 bale per acre was realized on 14 acres 
black sandy soil. 

In Henderson, .one farm produced 100 bales on 100 acres, cultivated 
with sweeps every 10 days moderately deep. 

The largest yield in Jack is one bale per acre, sandy loam. 

In Jasper, l| bales per aore can be grown with ordinary culture. 

On a few places in Kerr, seven-eighths of a bale per acre on experi- 
mental patches has been made. 

In Liberty, one bale per acre can be made on black sandy land with 
improved seed. 

Mr. F. J. Fally cultivated 20 acres on the Brazos bottoms in MoLen- 
nan, and gathered 13,000 pounds of lint. Two hands cultivated the cot- 
ton and supplies of other crops. Oost, including $7 per acre rent, 8 
cents per pound. Other larger farms made over 500 i>ounds of lint per 
acre. 

A farm in Pah Pinto made 1^ bales per acre on 75 acres; $2,000 
clear. 

The largest yield in Parker is 2,000 pounds seed-cotton per acre* 

Two farms under control of our correspondent in Bohertson, Mr. H. D. 
Pendergast, each of 100 acres, in cotton, averaged a bale per acre. One 
was leased hj a white man, the other by a negro. 

Mr. H. Maxwell, of San Saba, grew 12^ bales (500 pounds) on 7 acres, 
with ordinary culture, but with irrigation. 

The most profitable farm in Smith County is that of G. S. Gilchrist, 
producing 93 bales on 220 acres red soil, 190 acres in com, 140 in small 
grains. Net profits on seven hands, share system, $660; on three 
10 A 
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hands, renting, $337.75; on three hands, (two at tI2.50 and one at 
$10 per month,) under control of land-owner, $1,202. Total, $2,199.75. 

In Titus, 26 bales were made on 35 acres, on a sandy loam bottom, 
bedded early in March, subsoiled and rebedded, seed sown in drill, har- 
rowed as soon as np ; in 10 days cultivated lightly with sweep and hilled 
up; again in 12 days with sweep, then close and deep with ball-tongue; 
then chop to stand, and sweep till Jnly 20. 

Several farms in Tyler have averaged 1 bale per acre on 10 to 50 
acres, black land and creek-bottom, broken six inches deep and care- 
fully worked with plow and hoe. The usual style is very slovenly. 

The largest yield in Upshur was 1,000 pounds seed per acre on 22 
acres deep sandy loam. ^^It costs less to raise cotton at 1^ acres per bale 
than 2f acres per bale." 

In Uvalde^ 300 pounds lint per acre may be realized on black sandy 
loam, with flat beds, and thorough and late culture by irrigation. 

The best crop made in Wilson was a little more than three-quarters 
of a bale per acre. 

ABEAI7SAS. — In Odklandj 750 pounds lint per acre on 30 acres rich 
bottom, usual culture, and 30 per cent, of whole crop lost by bad weather. 

In Boone, a farm produced 1,000 pounds seed per acre on 80 acres of 
light sandy loam. 

The largest yield in Craighead was 1,500 pounds per acre on 150 acres 
dark sandy bottom, with usual culture. 

Oor Crawford correspondent. Dr. L. C. White, made three-fourths of a 
bale per acre on 20 acres creek-bottom, sandy loam, cultivated with 
turning-plow, cultivator, and hoe. 

Our correspondent in Conway , Mr. K, W. Moore, made 00 bales on 90 
acres in 1876, and in 1875 a bale per acre. Another farm produced 
1,000 pounds seed-cotton. 

A few single acres in Fulton yield 2,000 pounds seed-cotton, and sev- 
eral instances are reported of 1,500 pounds per acre on 5 acres ; soil 
virgin, semi-prairie or upland. 

A farm in Grant, produced 1 bale per acre on 18 acres of sandy loam, 
creek-bottom, with ordinary culture. 

In Independence^ 1,200 pounds seed-cotton can be obtained on 1 acre 
upland black soil, known as " manganese land," by the usual mode, but 
with more thorough cultivation. 

Any of the bottom-land farms of Jefferson, if well cultivated, will 
yield a bale per acre. 

In Mississsippi County, the largest yield indicated is 1 J bales per acre, 
on sandy loam, with some black or buckshot land. 

Mr. George F. Eoselle, in Perry, made 400 bales on 1,000 acres best 
river-bottom. 

The largest yield in Sairit Francis is estimated at 300 pounds lint per 
acre on dark loam with very little sand. 

A farm in licott produced 500 bales, or 75,000 pounds seed-cotton, on 95 
acres loam. 

One man in Bevier made 7 bales on 12 acres of sandy land. 

Tennessee.— In Rardeinan, 13 bales (500 pounds) were made on 18 
acres. 

A field of 50 acres in Henderson yielded 250 pounds lint per acre, 
black sandy bottom, fertilized with stable-manure. Profits, 4 cents per 
pound. 

The largest yield in Lauderdale is 500 pounds lint per acre. . 

Mr. Samuel Ozier, in Madison, got 60 bales from 120 acres. He also 
had 70 acres in corn, 1,750 bushels; 120 in wheat, oats, and grass; and 
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210 bushels wheat, 150 of oats, 10 tons hay; cared 7,0(% pounds pork ; 
kept 75 head stock-hogs, besides cattle ; and cleared $1,600. 

In one instance in Maury^ 1,250 i)oands seed-cotton were made. The 
seed was rolled in land-plaster (50 pounds per acre) and 40 pounds more 
applied as top-dressing when the plant was one foot high. It matured 
three weeks earlier than cotton on same soil not plastered, which yielded 
only 300 pounds seed-cotton per acre. 

In McNairyy there is a product of 1,000 pounds seed-cotton per acre 
on 10 acres sandy upland, manured with stable and lot manuro; usual 
culture. 

Missouri.— -Our correspondent in New Madridj Mr. 0. 0. Thomas^ 
made in 1872 1,G00 pounds seed-cotton per acre. 

In Scotty 30 bales were last year made on 40 acres. 

VABIETIES OP SBED. 

There is deterioration of seed in unfavorable conditions and unsuit- 
able soils quite as marked in cotton as in other plants. Careless cult- 
ure is the prolific cause qf deterioration in the vitality and value of 
every plant grown by the farmer as a crop. Favorable conditions as 
surely secure improvement in seed as improper culture causes deterio- 
ration. So surely does like produce like, that it is always unsafe to pro- 
cure seed for planting from a careless cultivator, and profitable to select 
it from the gin-house of a successful cotton-grower. 

So well known is this principle of vegetable physiology that the 
guest for the best seed has ever been lively and general among intelli- 
gent cultivators. With an active demand, ttie commercial instinct is 
invoked for a supply, selfishness readily leads to exaggeration, greed 
sometimes oversteps boundaries of fair dealing, and then the doubting 
or suspicious boldly declare all assumptiens of improvement shams and 
frauds. Thus, some of our correspondents say, ^' One seed is as good 
as another.'' The truth lies between these extremes. There is great 
advantage in a judicious choice of seed. There is no sort so immeasur- 
ably superior as to commaad the preference uniformly of a majority of 
cultivators in all States. It is probable that several kinds may each 
have a locality and soil in which they have been developed and to which 
they are best suited. When a correspondent asserts, as in Washing^ton, 
Mississippi, that *' it is susceptible of proof that all the cotton iu this 
county is dwarfing," it is evident that either the seed or the stylo of 
culture should bo changed. Some correspondents in Arkansas leler to 
the practice, which has become a necessity, of obtaining fresh seed every 
few years from that prolific cotton region, the bottoms of the Arkiiusas. 

A careful consideration of the change of seed is therefore one of the 
fii'st requisites of wise and skillful cultivation. But credulity should 
never usurp the place of belief in seed imiirovement, and enthusiasm 
never bo allowed to run away with judgment. 

Among the named sorts of general distribution, the Dickson, Peeler, 
Cheatham, Loyd's Prolific, Simpson, and Petit Gulf are prominent. The 
Johnston is found less generally east than west of the Mississippi. The 
Hurloiig is frequently a preferred seed from Alabama to Texas. In 
Texas, a sort spelled Shupeck, Schupach, and in more ingenious ways, is 
very generally commended. In Alabamaand Georgia, many prefer a seed 
called Itamases. In the West, there is a fancy seed known as ** Taylor's 
Silk," and another called *' Matagorda Silk," which arc occasionally com- 
mended. The Java Prolific is mentioned iu Arkansas and elsewhere. 
The South American Champion and many other kinds, with some nameg 
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• 
evidently synonyms of some already mentioned, are also given as lo« 
cally new-found seeds. 

The Dickson has by far the most general and positive preference, 
though some express their want of faith in its superiority. It is nsnally 
reported a very prolific cotton, with a strong fiber of good medium 
length. Its originator is one of the very foremost planters of the South 
for uniformly large yield : and the habit established by generous fertil- 
ization and thorough culture continues its potent influence in all sec- 
tions and soils, just as thoroughbreds among animals exhibit remarka- 
ble constancy of type in their offspring. The Peeler is a coMon of great 
length and fineness of staple, but prolificacy is not so confidently as- 
serted of it. The Cheatham is very highly commended by some, while 
others sneeringly assert that its name is indicative of its quality. As 
in most products of the farm or orchard elsewhere, productiveness, quan- 
tity, outweighs quality in preference fior varieties of cotton. 

INCREASE OP AREA IN SUrPLY PRODUCTS. 

From the mass of correspondence asserting a tendency to greater 
variety of crops, especiaUy such as are needed for subsistence, the fol- 
lowing illustrative notes are appended : 

North Carolina.— J^^a8% : Increase the x>a8t year. Fanners commence 1877 with 
more corn, oats, fodder, pork, &c., than for eight years. Profits are increased in pro- 
portion as they raise their supplies; fewer "crop liens" than in 1876. Pasquotank: 
increase in aU field-crops, and a large increase in beef and pork, very much to profit of 

?rodacer. Duplin : Increase in all, especiaUy in smaU grains, particularly winter oats, 
'ork crop 25 per cent, larger than since 1865. No farmer prospers who does not pro- 
duce his supplies. Most have plenty of meat. Pitt : Growing tendency to raise home 
supplies, wheat growing in favor. But for cholera for two years ample supply of 
pn^rk would have l^eu cured. Cumberland : Decided increase in all, to great satisfac- 
tion of producers. Chowan : Much increase in com, fodder, i)ease, and oats. Catawba : 
Increase in all, and a decrease in price fh>m money stringency and not from overpro- 
duction. Camden : All farmers raise their supplies and a surplus of com, pork, and 
potatoes. Beaufort : Great increase in all. Six ^ears ago thousands of bales oi hay 
were imported from the North, now none. Pork imports decreased 50 per cent. Seed- 
oats, aU imported formerly ; now many have them for sale. Abundance of beef at 5 
cents per pound dressed. The increase of home supplies has saved us from ruin. 
Butherford : Abundance of aU. The difficulty is to find market for surplus, having no 
railroads. Warren : Considerable increase in grain and forage, some in beef ; would be 
in pork but for cholera. Credit and mortgage system generally abandoned, and the 
rigid economy necessitated by a cash basis working good to planters. JVilson : Yes^ 
with a decrease of expenses and increase of profit. Yancey : At a stand-still. > 

South Carolina. — Marion : Tes ; Home demand not yet supplied, but those pros- 
per most who produce supplies for sale. Marlborough : Wonderful change ; with low 
prices of cotton, wiU soon make enough to feed all our people ; com, oats, whoat, pease, 
&C., plenty, and sheep, hog's, &c., increasing. Spartanburgh : No increase. Flour and 
bacon coming in by tno car-load from other States. Union : Yes, beyond question. 
Less cotton ; home supplies varied, with continual improvement in condition of for- 
mers. Barnwell : Real but not great increase since 1870. Clear profit, as it is not at 
the expense of the cotton-crop. Colleton : Increase considerable in corn, oats, pease, 
and fodder ; not much in pork and beef. Edgefield: Marked increase in cerals, espe- 
cially oatSi which haa reduced expense of raising cotton fully 25 per cent Faitfietd : 
Considerable in corn and oats and some in other grains, with profit to those who raise 
enough for home use. Pork will not grow without a fence law, not to mention thieves. 
Morry : Twenty-five per cent, increase in product of com in past ten years, and 50 per 
cent, in cotton by improved culture. Georgetown; Not 10 per cent, of provisions raised 
in county. Live stock decimated by disease and outlawry ; labor stag^nant, and 1,000 
acres rice-land idle which was planted last year. Greenville; Little increase 'as yet, 
but a general determination that there shaU be. All agree that it WlU increase the 
profits of the farm. 

CTkorgia. — Baker: General increase of provision-crops. No dividends whore such 
increase has not been made. Bartow : Two hundred to three hundred per cent, increase. 
Leas money made, but less needed, and greater independence. Hcurd blow on mer- 
chants. Bibb : Fully 25 per cent, increase and circumstances much ea8ier,jequiring 
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little aid from factors aiid other outsiders. Camden : In corn, oats, aod beef, with 
benefit to prodaoer, Campbell : General increase, especially in sorgham. A iirm con- 
Tiction that it is cheaper to raise supplies at home. Callioun : Some increase. Those 
who produce home supplies are more independent. Caiooaa : Very perceptible, with 
greater independence rather than much money-profit these hard times. The increase of 
manure and improvement of land from pea-crop a substantial benefit. Carroll : Largest 
crop of cereals last year ever made, and bringing only half usual price. Clayton : Those 
prosper best who raise their own supplies. C^ee : For three or four years past less 
cotton and more corn, oats, and pork. Seldom buy western com and bacon now. 
Deoatvr : Much increase in corn and oats. Chufa being rapidly introduced. Many 
hogs raised, but beef scarcer and higher priced. Dooly : Considerable. Can be pro- 
duced as cheaply here as in the West, saving freights. Elbert : Increase last year in 
com and hogs, afterward destroyed by flood and cholera. Emanuel: Great increase, 
and while prices are lower, the producer has plenty for home use. Fayette: Marked. . 
Those prosperous who raise home supplies, while the all-cotton policy brings poverty 
and ruin. Forsyth: In corn, oats, wheat, pork, and beef, profits increased. County 
self-sustaining as to pork. Gwtnnett : General increase, witli benefit, though prices are 
lower. Hdbereham : Customarily, home supplies are produced first, and cotton extra, 
as a meney-crop. Harris : Yes ; with wonderful effect in increasing profits of cotton, 
and improving soil by rotation, and increasing independence. Jackson : Yes ; and will 
be stiU greater this year. Haisine of home supplies necessarv to the prosperity of our 
fanners. Jefferson : Decided, with .growing conviction that home supplies should be 
ndsed at home. Com and meat cheaper than since the war. Liberty : Com, oats, and 
pease are considered most profitable in proportion to capital, except rice, which grows 
on naturally rich land. Home supplies increasing, and no prosperity otherwise. Xin- 
coin: Decided, with a saving of large sums formerlv sent away for their purchase. 
itacon : None in com and pease : mtl^h in oats, which promises to be the best crop for 
cheapening mule-feed ; very slight in pork and beef. Mcintosh : Decided, in all. Sec- 
tion well {Mapted to stock-raising. Marion : Ten per cent, in com and pork in 1876. 
Decrease of 25 per cent, in price of com and 12^ per cent, in pork from January, 1876, 
to 1877. Meriwether : In com, oats, pease, pork, with increased profit. A piore healthy 
condition as to supplies than for ten years. MiUon : In com, 30 per cent. ; oats and 
pease, 25 per cent. ; fodder, 50 per cent. ; pork and beef, 10 per cent. No surplus, the 
profit being the saving of purchase from abroad. Mitchell : Oats nearly doubled, and 
most profitable crop, giving &siq pasturaico for hogs, which must have pasture here. 
Morgan: Near 50 per cent., through fertilizers, cultivation, and good season. Most 
prosperous, those raising home supplies, or a good portion of them. Murray : Increase 
in product, but prices lower and income not larger. Oglethorpe: Great in oats, com, 
pork, and beef, especially in 1876. We have leamed that the only key to success is to 
raise supplies. Fortunes have been made by suoh as do, but none otherwise. Pike : 
Com, 25 per cent ; oats, 40. ; fodder, &c, 50 ; pork, 20 ; beef, 5 ; pease, no increase. 
Increase on profit of whole farm not over 10 per cent. Schley : Twenty-five per cent, 
in com ; plenty for first time since the war ; sells near towns at 75 cents. Oats, pease, 
and fodder in abundance ; 50 per cent, of a supply of pork, worth 5 to 7 cents. Taking 
all together, they are a surplus ; cotton bein^ profit. Stewart : In a few years cotton 
will be a surplus, when all will prosper. TMot : One hundred per cent, in corn : 400 
in oats. Not much change in others, except, of course, in corn-fodder. Taliaferro : 
Considerable in corn, oats, pease, and German millet. Taylor : At least 25 per cent. ; 
the increase of ceroids ana meat have materially improved the condition of the farmer. 
Terrell : Yes ; with happy effect. In a few years cotton will not be half as much grown. 
Thomas: High prices of guano, provisions, and poor labor makes cotton cost 3^ cents 
more than price in home market. Troup : If farms were self-sustaining, cotton made 
a profit if sold at 10 cents. Walton: Com and pork were with many to spare, while 
exclusive cotton-growers are alfvrays hard up. WasMngton : Great increase in profit, as 
thev use the same labor which is employed on cotton, but at seasons which do not in- 
terfere. Wilkes : Yes ; increases profits, as it only slightly diminishes cotton. 

Florida.— CoZumdta : Increase in oats as laborers abandon farms. Gadsden : Marked, 
with decided decrease in cost of raising. HUUborovgh : We propose to produce all sup- 
plies possible, as cotton-culture does not pay. Have introduced fine Berkshire hogs 
from the North. Jackson : Large in oats and pork. Home raising of supplies the secret 
of success. Madison: Yes; the main source of profit. Cotton mostly raised only be- 
cause of the ready money. La Fayette : Some increase in com, oats, pease, and pork — 
say 5 per cent. — but not enough to meet increasing demand. Orange: In com and 
Guinea grass. Suwannee : He who produces his supplies makes the money. Santa 
Rosa : Very large, with much addition to home comforts and resources of producer. 
Taylor : Cora, 33 per cent. ; oats, 100 per cent. ; pease, 33 per cent. ; pork and beef, 10 
per cent. Increased profit, 25 per cent. 

Alabama.— ^uZ^ocfc : Decided among small farmers, giving a larger surplus of cotton. 
A large proportion raised by small farmers and thrift following the policy. Butler : 
Greatej last year than at any time since the war. Material benefit. Calhoun : Con- 
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siderable for three years past. Little increase ia actaal cash iDcoine, but of great 
benejQt indirectly. Conecuh : Marked with great relief to farmer. Pork 6 cents cheaper 
than since 1860. De Kalb : Gradnal, and, bnt for swine disease, profit would be con- 
siderable. Elmore : Thirty-three per cent, since 1869 in com, oats, pease, pork, and 
beef. EioiO€Ui : Manifest, with disposition to still further increase. Decided benefit, 
and if farmers would raise all at home, cotton, as a surplus, would pay. Geneva : In 
1676 50 per cent, more com, 10 per cent, oats, 20 per cent, field-pease, than in 1H75. 
Price of corn decreased from $1.25 to*e2J cents ; pork, from 10 cents to 7 cents. Farmer 
gets less money, bnt has more to sell. Greene : Large in corn and pork, with benefits 
seen by all in reduction of store-bills and cost of living. Country in bettor condition 
than at any time since the war. HaU : Twenty per cent, more in hogs and cattle last 
year than any year since the war. Hmry : Yes ; among good farmers, in corn, pease, 
oats, pork, and such farmers decidedly more thrifty than exclusive cotton-growers. 
Jackson : In com, pork, and beef. Cotton considered as profitable as any as a surplus. 
Jefferson: Twenty per cent., and it is redeeming our farmers from debt ;iiul slarvatioo. 
Lauderdale: Enough for home supply for first time since war, and will place farmers 
in better condition. Winston : Fifteen per cent, increase. Enough corn, beef, and pork. 
Nearly self-sustaining. Macon : The increase has been such as to leave littUy to buy, 
and there is less stealing and greater production among blacks also. Madison : Con- 
siderable in clover, and, in consequence, more bogs and horses and less corn required 
to feed them. Little increase in com, oats, or pease. Monroe : Large, in com, oats, 
and cane for molasses. Considerable increase in pork, with great advantage. Morgan : 
Considerable in cereals, hay, &c., and farmers are in better condition. Perry : In for- 
age and grain, and the farmers raising them in better condition than the all-cotton 
men. Pike: Small increase in feed, with very material increase in profit. Uitasell: 
Most in rust-proof oats : next inpork. Saint Clair : Marked, and thrift follows the policy. 
No bacon will be bought in 1877 ; does not pay to buy corn and bacon to raise cotton 
with. /Sttinfer; General increase. Morehogs Killed this winter than since 1861. Con- 
siderable increase in profit. Walker : Only in German millet, pork, and beef; profits 
in proportion. 

Mississippi. — Atiula : General increase. Without it would have been starvation. 
Amiie : Very great. Many farms producing all home supplies and saving the outgo of 
money. Alcw'n : Much in pork. Carroll : Kesult very favorable, though the policy is 
not established fully yet. Choctaw : Considerable, except in ha^, and a growing interest 
in that. Coahoma ; Some in corn, oats, and grasses ; not much in beef, but considerable 
in pork. Copiah : Decrease, with bad efiect. Covington : Very decided, with greater 
independence and less debt. DeSoto: In oats, pease, pork, and beef. Those who 
raise plenty have money to loud, ^anklin: Those most successful who raise homo 
supplies. Grenada: Yes; and the effect great in diminishing cost of living, giving 
them cotton unencumbered, which oan be held for best prices. Lawrence : Yes. Lar^e 
percentage of farmers and hands have com and meat of home raising. Lowndes: Rapid 
increase in hogs, and general disposition to raise home supplies, with very beneficial 
results. Madison : Large in oats, pease, and hay, and mnch cneaper than formerly. Also 
increase in pork. Kewion : Twenty-five per cent, in com and oats. Also increase in 
pork and beef. Xeshoha : No. Raising of pork and beef for home use increases profit 
about *25 per cent. Oktibbeha : Two hundred per cent, in com, 125 per cent, in oats, 100 
in pease, 500 in pork, 150 in beef. Perry : Attention generally given to lumber-trade. 
Eankin : Notably in red oats, and some in corn. 

Louisiana. — Catahoula: Always "to be done,'' but interfered with by overflows. 
Claiborne: Fine increase in oats, pease, pork, beef, and mutton. Almost net ^ain. 
Concordia : Increase in corn, consequently more of everything to eat. Home raising 
of 8upi>lics the only key to success. East Baton Rouge ; Very marked. Especially oats, 
(red rast-proof,) pork, hmt\ and mutton. Considerable increase of profit. Jackson: 
Some increase, witb good efiect. La Fayette: Some in corn, pease, hay, pork, and beef, 
with evident advantage. Union: Very marked. Some planters make all their pork 
and beef. Such generally thrifty. VemUllion: Decided, with condition of those 
adopting the plan bettered 200 per cent. Price and profits not affected. 

Tkxas. — Austin: Steady increase in forage-crops, but pork and beef the reverse. 
Sell: Great in feed, with lower price of pork, but higher in beef. Are onlv learning 
to feed economically. Bexar : Com, 100 per cent. ; oats, 150. All home supplies raised 
and surplus sold. Hogs shipped by rail to Saint Louis. Blanco : Increase last year, 
but as corn is plenty and cheap, it may be neglected again. Corn worth 50 cents. 
Brazoria : None. With the finest country for hog raising, we buy our bacon, and beef 
steadily increasing in price. Broxcn : Very great ; but prices not lowered, owing to 
immigration. Burleson: Yes; with beneficial effect. Proceeds of cotton, instead of 
going to pay for home supplies, can be used for improvements, &c. Cherokee: Yes: 
with favorable effect. Nearly all out of debt. Coryell : Very decided, except in beef. 
Farming interest advancing greatly. Dallas : Great in com and oats ; little in pork 
and beef. Corn and oats so low that it did not pay for growing, except with those who 
happened to have cattle or hogs tp fatten. Falls : Yes ; especially in pork. General 
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ooDdition mach more comfortable. Grayion : Pork on tho iacrecbse ; price anchaofifed. 
Beef decreaainpc ; market advanciDg. Hay a : lu oats ; lowerinp; the price of com. Sen^ 
derson : No real increase ; county self-Bustaininlg. Hunt : None. Houston : Some in 
feed-crops ; none in hogs, owing to cholera. Decrease in beef. Jack : Very great, with 
good prices. Heavy iollax of popniation. Jasper : Considerable in com and oats. 
Prices 10 per cent, lower. Kaufman : Yes ; 200 per cent. Profits on the increase this year 
will nearly pay off debts of past two or three years. MoLennan : Real in forage-crops, 
with decrease in profit to producer. Increase in pork, bnt not to affect market. Great 
rednctlon in beef. Busk: Real increase, saving money formerly spent for snpplles. 
Cora-meal 50 cents per bnshel, and enough for supply. Last vear $20,000 paid for meal 
alone. Smith : It is not in the present generation of this people to change from cotton to 
anything. The Immigration Agency of the International Railroad tnm their attention 
to the cotton States, for iliey want men who will raise cotton to haul off and give them 
bacon and flour to hanl baok. On the contrary, our country wants or needs toeatem 
men, so called, who will devote their lab6r to producing home supplies. Bacon can be 
made cheaper in this county than in Illinois, Indiana, or Ohio. TUhs : Thirty per cent, 
in com, oats, and pease in 1H76 ; plenty to fatten stock and to^paro, and plenty pock and 
beef : has been salvation of farmers. One more year of all cotton would have bankrupted 
ns. Tyler : Large increase in red mst-proof oats. Upshur: O&ts increasing, and corn will, 
now that cotton does notpay. Experiments are being made wiih ground-pease ; cheap 
as sorghum for hogs. Uvalde: Cora has increased 1,000 per cent, since 1860. Van 
Zandt: Ship 3,000 head of cattle; 12,000 bushels of wheat; 100,000 pounds of hides, 
and some boss. WUaon : Increase in com and oats has kept price low lor com, 47 
cents; oats, 50. Home supplies of corn and beef raised. Cholera unknown. 

Abkansas. — JrJcanaas : In corn and pease, especially pease. Most raise meat enough 
and are looking for some surplus money this year. Craighead : Yes ; and pays bet- 
ter than cotton. Purchasers from Saint Louis now here paying a good price for pork. 
Crawford : A dozen men have adopted policy of raising home supplies, and are better 
off than their neighbors, bnt no general increase. Conway : Twenty-five per cent, in 
food-crops. Wild-grass giving out; 50 per cent, more pork and beef than formerly; 
money kept at home. Crittenden : Tes ; corn two years ago $1 per bushel ; now 30 
cents ; equal increase in hogs ; and this besides all the cotton that can be gathered. 
When all supplies are raised at home, the farmers wili grow rich at once. Dallas : None 
to be relied on as permanent. People in debt must raise cotton till they break. Fulton : 
Some; but prices not mnch affected; crops abundant, and farmers generally out of 
debt. leard: Large in German millet; considerable in oats, and some in pork; not 
«enongh to affect profits. Johnson : At least 60 per cent. ; giving more money ; greater 
independence; further increase indicated. Mississippi: Eighty per cent, more pork and 
corn than seven years ago; 90 per cent, hay ; 80 per cent, more oats and fodder ; corn 
and pork 75 per cent, lower, and plenty on hand for 1877. Prairie : Corn enough and to 
spare ; also beef; a few farmers raising pork to sell, getting 7 cents, and much more pros- 
perous than all-cotton men; raising wheat and all supplies. Saint Francis : Com-crop 
of 1876 nearly double 1875; no market, and consequently less to be planted this 
year. Scott: Yes; and it slightly decreases probts of producer. Van Buren : Yes; 
entirely self-sustaining, and export meal, flonr, pork, and beef, and great bulk of cot- 
ton olear profit. White: Much, owing to immigration from North. Woodruff: Effect 
so favorable, that those producing home supplies will continue to do so. 

Tennessee. — Bedford: Yes; and increasetl thrift invariably follows, especially 
where stock-feeding is practiced. Oihson : Very marked, with great benefit. For the 
first year in several, corn, pork, and beof have been sold beyond home consumption. 
Hardeman : In corn, pease, pork, sorghum, and nearly enough. Generally in debt, but 
in a fair way to prosper by raising home supplies. Hickman: Decided, in com, hay. 
pork, and beef. Many going into stock-raising exclusively. Lauderdale : In pork ana 
beef, with lessened profits. Maury : Considerable in grass and clover. Enough pork 
and a large surplus of beef. MoMinn : All farmers try to raise home supplies. Mo- 
Ifairy : Very considerable in nearly all, especially pork and hay. Sumner : In pease, 
hay, cattle, and sheep. Decrease in com. oats, and hogs. Weakley: Corn and pease for 
stock-feeding. The latter is a good fertilizer as well as feed. 

SUMMAUY OF RESULTS. 

The following are tbe more prominent facts indicated as the result of 
this investigation : 

1. The area in cotton is rapidly extending west of the Mississippi upon 
new and fertile soils ; the fields of the large plantations in the old plant- 
ing States are only partially occupied, and in smaller proportion by cot- 
ton than formerly. It is less than in 1860, but includes about eleven 
and a half million acres in round numbers. 
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2. The relative proportion of com and otber supply crops to cotton is 
increasing in all the States. The estimated proportions are 41 per cent, 
for corn, 34 for cotton, and 25 for all other cultivated crops. 

3. On nearly half the cotton area of the Atlantic States fertilizers are 
regnlarly applied; in the remaining States east of the Mississippi a 
greater economy of cotton-seed and lot-mannres is practiced and a few 
experiments made witix commercial fertilizers, bat the crop is grown 
mainly without any attempt at fertilization ; and beyond the Mississippi, 
with occasional exceptions, no manures are used. There is a strong 
tendency to the use of commercial fertilizers, mainly in connection with 
composts of home material, sach as cotton-seed, animal-manure, marl, 
forest-refuse, &c. 

. 4. There is gradual improvement in culture, rsether in thoroughness 
than in change of mode, a deeper preparation, with a lighter and more 
frequent ^fber-culture. This improvement is not general, and is no- 
where sufSciently developed. Improvement in implements is more 
marked, but by no means universal ; a:id it is most observable in dis- 
tricts in which white labor is in largest proportion. 

5. The size of farms is diminishing. Between 1860 and 1870 the num- 
ber of &rms of 100 acres and upward decreased in every cotton State 
and those of less than 100 increased, the reduction in one case being 22 
per cent and the increase in the other 35 per cent This movement is 
still progressing, the largest ratios of increase of small farms being in 
South Carolina, Louisiana, and Florida. 

6. The rates of wages paid for labor is higher in Texas than in 1867, 
about the same as at that date in tiie Oarolinas, and lower in the other 
States. The reduction is less in Alabama and the Mississippi Valley 
than in Georgia. It ranges iirom $101 in South Carolina to $145 in 
Arkansas for a " full hand'^ per annum, with rations. The share system 
still predominates over wages. 'Contracts vary widely in details, but 
are most generally based upon the following equivalents : Bare labor, 
one-fourth of cotton in rich land, one-third in poor soils; labor and 
rations, one-half as a general rule, four-tenths in some very productive 
lands; labor, rations, stock, and supplies, two-thirds to three-fourths ot 
the product. 

The proportion of white labor is increasing, producing now in some 
cases one-third to four-tenths of the crop. It predominates in Texas 
and in Arkansas. 

7. One in twenty of the freedmen are cultivating lands of their own. 
The largest proportion is found in Florida — one in twelve. 

8. The average cost of the crop of 1876 is made OJ cents per pound, 
and the price received 9^ cents. The net profit is about $11,600,000, 
not quite 6 per cent, of the gross receipts, which amount in round num- 
bers to $205,000,000. The average profit is about $2.60 per bale. 
Texas has the largest margin of profit, 11 mills per pound ; Arkansas, 
9 ; Alabama, owing to a poor crop, the least, 2 mills ; in most of the 
other States, 5 mills. 

9. The varieties of seed having the widest popularity are the Dickson, 
Peeler, Cheatham, Boyd's Prolific, Simpson, and Petit Gulf. 

10« Testimony is almost universal to the superior economy of pro- 
ducing home supplies, a wider range of production, with cotton as a 
surplus product 
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SUGAR PEODUOTION. 

The sugar sapply of this coantry is becoming a matter of great im- 
portance. With increase of population there has also been a tendency 
to a larger consumption per man. In times of low prices we consume 
40 pounds to each inhabitant, besides a large supply of saccharine mate- 
rial in the form of molasses of cane and sorghum, sugar and sirup 
from maple, not to ntention glucose firom corn and other products, which 
may to a limited extent take the place of cane-sugar. The advance in 
price, and probably the hard times, have checked consumption, so that 
but 638,000 tons only have been taken for consumption the past year 
in the Atlantic ports, against 710,000 in 1874. There was a deficiency 
in the world's production of cane-sugar in 1875 of 200,000 tons, in part 
made up by increase of 171,738 tons of beet-sugar ; but by the shrinkage 
of the beet-sugar crop of 1876 a marked rise in price was induced. The 
commercial estimate of the supply of the past year is as follows : 

Tons. 

Cane-sugar, domestic and foreign l 638, 3G9 

Cane-sugar received on the Pacific coast 28, 300 

Cane-sugar made from molasses 43, 600 

Maple-sugar 13,000 

Domestic beet, sorghum, &c • 2, 000 

Taken for consumption in 1876 726, 369 

Taken for consumption in 1876 773,006 

On the basis of a population of 46,000,000 the consumption would be 
36 pounds to each in 1876, and 38 for the population of 1875. The sugar 
supply of the commercial world in 1876 was 3,457,623 tons, of which 40 
per cent, was beet-sugar made in Europe. Cuba produced one-third 
of the cane-sugar ; t^ other West India islands, and Brazil, JaVa^ and 
Mauritius, are all prominent sources of supply. The following is an 
estimate from high authority of the quantities produced of both kinds 
in 1875: 



Cane-sugar, 



Tons. 

Cuba 700,000 

Porto Rico.- ^ 80,000 

British, Datcli, and DavishWeSt 

Indies 250,000 

Java 200,000 

Brazil 170,000 

Manila 130,000 

Cliina 120,000 

Mauritius 100,000 



Martiniqae and Qaadalonpo.. .. 

Louisiana 

Peru 

Egypt 

Central America and Mexico .. . 

BeuQM>n 

British India and Penang 

Honolulu 

Natal 

Australia 



Tods. 
100,000 
75,000 
50,000 
40,000 
40,000 
30,000 
30,000 
10,000 
10,000 
51,000 



Total tons 2,140,000 



Beet-root sugar. 



TODR. 

German Empire 346,646 

France 462,259 

EuBsia and Poland 245,000 



TODA. 



Austria and Hungary 1 53, 1)22 

Belgium .., 79,790 

Holland and other con n tries .... 30, 000 



Total tons 1,317,023 
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The cost of these sweets is a serious burden upon the country. We 
have the soil to produce a full supply either of cane or beet sugar and 
laborers suffering for work, and measures should be taken for a rapid 
increase of homo production. The details of cost of the sugar used in 
this country, subject to a slight reduction from re-exportation, are thus 
given in the statistics of the customs receipts : 

Fiscal year of 187G. 

Sugar, brown pounds.. 1,414,254,663 $65,702,903 

Sugar, refined pounds.. 19,931 1,685 

Molasses gallons.. 39,026,200 8,167.470 

Melada, sirup, &c • , ....pounds.. 79,702,878 2,415,995 

Candy, Ac ....pounds.. 87,955 18,500 

66,296,553 

Fiscal year of 1815. 

Sugar, brown pounds.. 1,695,726,353 $70^015,757 

Sugar, refined pounds.. 15,251 1,202 

Molasses gallons.. 49,112,255 11,685,224 

Melada pounds.. 101,768,386 3,313,597 

Candy I pounds.. 76,816 16,737 



85,032,517 



The average cost of the brown sugar of 1876 at the foreign port of 
shipment was 4^^^ cents per pound ; of that of 1876, 3^ cents. 

JSince June 30, 187G, the price has materially advanced. The amount 
received in the quarter ending December, 1876, is 198,318,913 pounds, 
costing 4.6 cents per pound, or 17 per cent, advance over the average of 
the previous fiscal year. This was caused by the shortage of beet-sugar. 
Analyzing the receipts of that year, we find that the highest prices are 
paid for imports from the Sandwich Islands. The sugar of British 
Guiana, Cuba, and the Dutch West Indies, respectively, come next in 
order of value per pound. 

The foUowiDg table shows the sources and values of the importation 
of the past year ; the remainder, which is but 3 per cent, of the whole, 
comes from 21 other nations : 



Countrios. 



QoAnlity. 



Value. 



Price 

per 

pound. 



Cuba 

SpanUh poesesaions , 

Porto Rico 

French West Indies and Guiana . . . 

Brazil , 

Dutch East Indies , 

British West Indies and Honduras 

British Guiana 

Sandwich Islands , 



Pounds. 
1, 008, 413, 671 
110, 445, 708 
70. 155, 045 
49, 6t}7, 265 
40, 010, 41G 
26, 187, 830 
23, aiS, 168 
21,865,691 
SO, 978, 374 



$41,039,048 
3. 572, 400 
2,610,418 
1, 751, 478 
1,329,938 
1,052.953 
844, 144 
912, 101 
1, 051, 987 



4.06 
3.33 
3.72 
a 52 
3.32 
4.02 
a63 
4.17 
5.01 



The following statement gives in detail the amount of domestic and 
foreign sugars taken annually for consumption since 1860, the im- 
ports minus the small quantity re-exported, exclusive of those on the 
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Paoific coast, and the fiactuatiDg proportions of domestic to foreign 
supply : 



Tears. 



1660 
1881. 
1803 
1863. 
1864 
1865. 
1666. 
1867. 
1868. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874 
1875 
1870 



TotAl oon- 
smnption. 



I 



Tmu. 

415,261 

363.819 

433,411 

284,308 

230,660 

350,809 

301,678 

400,568 

469,533 

492,899 

530,693 

633,314 

637,373 

652,025 

710, 369 

685,353 

638,369 



Imported. 



Tons. 

296, 250 

241, 420 

241,411 

231,398 

192,660 

345,809 

38.M, 178 

378,068 

446,533 

447,899 

483,893 

553, 714 

567, 573 

592,725 

661, 869 

621,653 

561,369 



nomoatic. 



T(m8. 
119,031 
122, 399 
191, 000 
52, 910 
28,000 
9,000 
8,500 
22,500 
23,000 
45,000 
46,800 
79, 600 
69, 800 
59,300 
48,500 
63,500 
77,000 



•2s 

o o 



Perct. 

28.6 

3;j.6 

44.1 
18.6 
12.7 
1.4 
2.1 
5.6 
4.9 
9.1 
8.8 
12.5 
10.9 
9.1 
G.8 
9.2 
12 



ii 



Per ct 



ia85 



58.98 

11.65 
2.27 

17.21 
4.97 
7.66 

19.33 
0.64 
2.29 
8.95 



^8, 



Pcret. 
3.68 
13.39 



34. C6 

83. S8 



3.52 
6.85 



The foregoing figures do not include the cane-sugar consumed on the 
Pacific coast, all of which is imported. The reported consumption, as 
ascertained by commercial statistics at San Francisco, was a little above 
30 tons in 1873 and 1874, and about 27 tons in J 875. 

The statistics for the consumption of cane-molassew in the same years 
are as follows : 



Yean. 


Total con- 
Bomptioii. 


Imported. 


Domestic. 


it 


si 

m 


.So. 


I860 


GalUms. 
47, 318, art 

40, 191, 556 
62, 668, 400 
37, 569, 088 
3J,410,'^25 
35, 185, 038 
45, 140, 110 
49, 776, 465 
55, 957, 960 
54,361,092 
49, 323, 171 
52, 065, 784 
53, 695. 203 
51, 485, 526 
48,206.257 
58, 008, 734 
48, 809, 504 


Gallons. 
28,724,205 
20,333,550 
25,650.400 
26, 569, 088 
28, 582, 325 
34, 335, 038 
43,840,110 
46, 776, 405 
52, 5H7, 969 
47, 9C1, 092 
42,723,171 
41, J t5, 784 
42, 095, 203 
41,985,526 
39, 506, 257 
46,418,7.14 
36, 459, 504 


Oallons. 
18, 594, 672 
19,808,000 
37, 018, 000 
11, 000, 000 
3, 828, 000 
850, 000 
1,300,000 
3,000.000 
3,370,000 
6, 400. 000 
6,600,000 
10, 900, 000 
10, 700, 000 
9, 500, 000 
8, 700, 000 
12, 190, 000 
12,350,000 


Perct. 
39.3 
49.2 
59 
29.2 
11.8 

2.4 

2.8 

6 

6 

11.7 
13.3 
20.9 
10.9 
18.4 
18 

£0. 8 
25.3 


Perct. 

'"55.' 92 

"'8.7.6' 
28.29 
10. 27 
12.41 

' "5.'56 
3.13 

'"21.' 57' 


PercU 
12.79 


1661 


15.06 


ises 




1863 


40 


1P64 


13.73 


1865 




1860 




J667. 




1668 




1869 


2.85 


1870 


9.26 


1871 




1872 




1873 


4.11 


1874 


6.36 


1875 




1876 


10.71 







SUaAB-PRODUOTION IN THE UNITED STATES. 



Sugarcane is said to have been brought into Louisiana from San 
Domingo by the Jesuits in 1751, and that sugar was first manufactured 
about 17G4. Accounts of the progress of this industry under Spanish 
rule are conflicting. After the cession of Louisiana by France, in 1803, 
circumstances were more favorable to the production of sugar, but the 
annual product has fluctuated greatly, as sbown in the following table, 
which has fbr its aathori<ty M. Boacheron, the sugar statistician of 
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LouisiaHa, which, however, differs slightly from his table published in 
our report of 1873 : 



Years. 


Iloj^slieads. 


1823 


30,000 
32.000 
30,000 
45,000 
71,000 
88,000 
48,000 
70,000 
75,000 

100,000 
30,000 
70.000 
65.000 
70,000 

115,000 
87,000 
90,000 


1834 


1835 


1826 


1827 


1828 


1829 

1832 


1833 


1834 


1835 


1836 


1837 


18* 


1839 


1840 


1841 





Years. 




1842 


140,000 
100,000 
200,000 
186,000 
140,000 
340.000 
320,000 
347,923 
211,301 
336,547* 
331.934 
449,324 
346,605 
381,437 
13,396 
879,697 
362,396 


1843 


1844 


1845 


1840 


1847 


1848 


1849 


1850 


1851 


1852 


1853 


1854 


1835 


1856 


1857 


1858 





Years. 



1859. 
1860 
1861, 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870. 
1871. 
1873 
1873, 
1874 
1875, 
1876, 



Hogsheads. 



221,840 

328,753 

459, 410 

76,801 

10,387 

18. 070 

41,000 

37,647 

84,3.'i6 

87,090 

144,881 

138,461 

108. &eo 

89,498 
116,867 
144,146 
169,331 



The crop of sugar produced in Louisiana during ISTC-T? amounted to 
169,331 hogsheads, or 190,672,570 pounds net, according to the census of 
Mr. Louis Bouclierau, against 144,1^ hogshead, or 163,418,070 pounds 
net, in 1875^76, an Increase of over 16 per cent. Of the total product, 
40,768,140 pounds were clarified sugar, produced from the juice by 
vacuum-pans, against 31,717,710 pounds produced by this process the 
previous year, an increase of nearly 29 per cent. This kind of sugar, 
which does not include brown sugar refined, was produced by 65 special 
factories using the vacuum-pans, an increase of 8 factories over the pre- 
vious year. By the old process of open kettles or open pans the prod- 
uct was 149,904,430 pounds, against 131,700,360 pounds the previous 
year, an increase of nearly 14 per cent. The number of sugar-houses 
using the old process was 975, an increase of 42. The vacuum-pan pro- 
duction is then increasing at a far more rapid rate than that by the old 
process. 

The quantity of molasses produced the last season was 12,024,108 
gallons, or 71 gallons for each hogshead of sugar ; during the previous 
season the pioduct was 10,870,546, or 75 gallons per hogshead of sugar. 
The number of gallons produced by the 65 factories tisiug vacuum-pans 
was 1,876,436, or 59 gallons per hogshead of clarified sugary in the 
previous season the number of gallons produced was 1,525,662, or 57 
gallons per hogshead of clarified sugar. The quantity of molasses pro* 
duced by sugar-houses using the old process was 10,147,672 gallons, or 
76 gallons for each hogshead of brown sugar ; the previous year the 
product was 9,344,884 gallons, or 82 gallons per hogshead of brown 
sugar. 

The table below will give the general statistics of sugar-production 
in Louisiana for the last nine years. In 1868 the number of acres of 
cane actually ground for sugar was 63,199, and the average product per 
acre was 1,504 pounds of sugar, and 80 gallons of molasses. In that 
year 8,000 acres of cane, for various reasons, were left uncut, and con- 
sequently lost. In 1870 the number of acres cut was 151,876, and the 
average product per acre 1,112 |)ounds of sugar and 68 gallons of 
molasses. The number of acres in the four subsequent years is not 
given; there was some increase on the whole in 1871, but in 1874 quite 
an amount of sugar-land was diverted to rice and other cultures. The 
largest number of sugar-houses, 1,224, was in 1871, but gradually de- 
clined to 982 in 1875, with a considerable increase in 1870. The later 
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reports contain fuller statistics, especially of acreage, sbowiug the num- 
ber of acres cut and ground at 91,761 inl875, and 104,944 in 1876, The 
sugar product averaged 1,783 pounds per acre in 1875,and 1,817 in 1876 ; 
molasses product 118^ pounds per acre in 1875, and 114 in 1876, . 





Sugar-hoase»— 


1 
1 


Pounds of sugar produced. 


Molaanes pro- 
duced. 


Ye.ar. 


-: 


1 

i 


to 


M 

I 

to 


e>o 


1 


1 


1§ 


..J 


fi 


II 

if 




^ 


a 


•§ 


a 
1 


s 


1 


1 


Isa 


1 


1 






H 


t> 


U) 


P 


p 


P 


^ 


« 


» 


H 


H 


o 


186d.. 


673 


540 


133 


5C7 


60 


46 


8 


81.506,093 


13,545,133 


95,051,225 


6,081,007 


73 


1869 


817 


6G4 


153 


683 


81 


53 


44 






99,453,946 
168,878,592 


5,734,256 
10,381,419 


65 


1870.. 


1,105 


637 


368 


868 


05 


53 


78 


147,562,588 


21,340,004 


71 


1871.. 


1,824 


007 


3X7 


946 


114 


58 


00 


126, 649, 953 


20, 256, 173 


146,906.125 


10,019,958 


78 


1873.. 


1,181 


889 


293 


9-20 


120 


56 


76 


106,501,004 


16.845,489 


125, 346, 403 


8.898,640 


83 


IHTJ.. 


1,060 


856 


224 


857 


117 


55 


44 


88,058.278 


15.183,841 


103, 241, 119 


8.203,944 


93 


1874.. 


1,000 


776 


♦J24 


775 


112 


53 


55 


110,856,363 


23,648,328 


134, 504, 691 


11,516,888 


98 


1375.. 


083 


754 


^8 


755 


113 


57 


52 


131, 700, 360 


31,717,710 


163.418.070 


10,870,546 


75 


1876.. 


1,040 


786 


254 


781 


129 


65 


60 


149,904,430 


40,768,140 


190,672,570 


12, 024, 108 


71 



While the coast counties of Texas afford a productive ^eld for sugar- 
oxtension, and most of Florida, especially the rich undrained (at 
present) and cheap lands on the Gulf coast in Western Florida, isVell 
suited to sugar culture, the principal sugar-production is still confined 
to Louisiana. There is some cane grown for local use in the form of sirup 
in all of the Gulf-coast States, and a few hogsheads of sugar are an- 
nually made. In the future of this industry, with the aid of central 
factories, equipped with the best machinery, surrounded by laborer]^ on 
small farms who shall plant such patches of cane as they can cultivate 
and sell to these factories, the possibilities of rapid increase in produc- 
tion are very hopeful. The great mass of laborers are poor and cannot 
equip such a factory, or even find means to establish a co-operative fac- 
tory, but they can cultivate each ten or twenty acres of cane, just as 
they now grow a little cotton and pay toll for ginning and baling at a 
neighboring gin. . Land is abundant and cheap, and every man who has 
a spark of energy or ambition cannot be restrained from the location of 
a home. On this account it Us impracticable to extend sugar-growing 
on the old system. The adoption of this plan, which requires systematic 
effort for the establishment of factories as a prime requisite, with an 
understanding and contracts with the prospective cane-growers, ought 
to secure a rapid enlargement of our sugar productions, a corresponding 
reduction of the importation, and an annual saving to the country of 
millions of dollars. 

BEETSUGAB. 

In the United States, beet-sugar production is scarcely yet past the 
experimental stage, out of which, in Europe, success only emerged after 
long trial and repeated reverses and failures. There, while the industry 
was struggling for an assured foothold, successor fiiilure depended much 
ii])on legislation ; but here the chief cause of many failures in first at- 
'tempts has been a want of practical knowledge and skill in a business 
new to the agriculturist and manufacturer. Prominent among early at- 
tempts in this country which have not been crowned with ultimate suc- 
cess, except in the way of developing mistakes for later attempts to 
shun, were one in Hampshire County, Massachusetts, about the year 
1837 J one in Livingston County, Illinois, inaugurated in 1863, and trans- 
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ferred to Stephenson County in 1870 5 and one in Fond du Lac Goonty, 
Wisconsin, in 18G7. The superintendent of the last-named enterprise 
was Mr. A. Otto, \Yho had had experience in the manufacture of beet- 
sugar in Germany. In the spring of 1870, he, with the beet-sugar inter- 
ests which he superintended, removed to u^lameda County, California, 
and became a constituent part of the Alvarado Bee^Sugar Company, 
Mr. Otto being the superintendent. He was subsequently transferred 
to the superintendency of the beet-sugar works now in successful oper- 
ation at Soquel, Santa Cruz County, 

The State Agricultural Society of California reported, in 1874, that the 
production of beet sugar in the State amounted, in 1870, to 500,000 
pounds; in 1871, to 800,000; in 1872, to 1,125,000; 1873, to 1,500,000. 

The product of beets reported for 1873 was 10,073 tons. Contracts for 
1877 have been made for beets at $4 per ton. 

A beet-sugar enterprise was conducted for several years in Sacramento, 
California, but its apparent success has not established the manufactory 
as a permanency. Its machinery, costing in Germany $160,000, is for 
sale, it is reported, at $45,000, and will probably be set up at some other 
point in California. 

SORaHUM. 

The value of sorghum is scarcely realized by the general public. It 
has fluctuated in production, and the expectations of some concerning 
sugar firom it have not been met ; still it is increasing in area in many 
of the States, while decreasing iu others. In a State not in existence 
when sorghum was introduced into this country, Kansas, the production 
of sirup had attained a volume equal to one-third of the entire yield 
reported by the census of 1860. 

From small beginnings, with various local fluctuations, but with a 
steady advance in the knowledge of its culture, soil required, and best 
processes of manufacturing, its culture has extended over large portions 
of the country and become one of our important industries. The aggre- 
gate of sirup reported from the census of 1860 was 6,749,123 gallons. 
The first State in production was Iowa. It reported 1,211^612 gallons, 
followed by 881,049 in Indiana, 806,589 in Illinois, 796,111 in Missouri, 
779,076 in Ohio, and 706,663 in Tennessee. For the census of 1870 the 
aggregate was 10,050,089 gallons. Indiana reported 2,026,212; Ohio, 
2,023,427 ; Illinois, 1,960,473 ; followed in the order of decrease by Ken- 
tucky, Missouri, Tennessee, Iowa, and West Virginia. Iowa, the first 
in production in 1859, but the seventh in 1869, returned 1,218,636 gal- 
lons, an advance only of 7,124, But the State census of 1867 gives for 
1865 an area of 21,452 acres, producing 1,436,605 gallons; and for 1867, 
25,796 acres, producing 2,094,557 gallons. The State census for 1875 
gives, for 1874, 15,768 acres, yielding 1,386,908 gallons. 

The definite statistics for the State of Ohio, annually published since 
1801, afford a fViir illustration of the gradual advance iu production up 
to about 1«66 and the subsequent gradual decline throughout the sec- 
tion between the Ohio and the Missouri, and including the State of 
Missouri. The production in Ohio for the years named was as follows : 



Yeaifi. 



ISGJ. 
iH6a 

18(14. 
18(55 

1868, 



Acres. 



30, 872 
31,255 
29,392 
37, 042 
43, 101 
17. 804 
25, 257 



Siisar. 



Pounds. 
27, 486 
27, 359 
41,CtM) 
56,0G6 
102,313 

20, oa I 

28.6Cd 



Sirup. 

GaUofM. 
2, 690, 159 
2, 347, 578 
2, 609, 728 
4, 003. 754 
4,629,570 
1, 255, 807 
2,004.053 



Years. 



1869., 
1870.. 
1871., 
1872. 
1873. 
1874. 
1875.. 



Acres. 


Sufjar. 




PouncU. 


53,317 


27. 04^ 


23, 450 


21, JW 


23,072 


23. 505 


12, 932 


34, 61'9 


U, 42G 


3(i, 840 


12,108 


3o,4l0 


13, 144 


21,763 



Sirup. 

On lions. 

l.UKf, 04-1 

2, ln7. 073 

1,817,042 

9jH, 130 

692, 314 

941, 510 

928, 106 
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In the Ohio Valley there has been a tendency to decrease in area of 
sorghum since 1869, while there has been a marked increase in the 
South and west of the Missouri. For fourteen years, ending with 1875, 
the average product of sirup in Ohio has been 2,054:,605 gallons, a little 
more than the crop of 1869 ; the average area is 25,868 acres, and the 
yield 79.4 gallons of sirup and 1.S9 pounds of sugar per acre. 

As an illustration of the increase in new^Western States, the product, 
in 1876, in Kansas is reported as 2,542,ol2 gallons; in 1869, by the 
census returns, 449,409 gallons. The crop of 1875 was produced on 
23,026 acres ; average per acre, 110 gallons. 

Georgia reported the same year 15,905 acres, yielding 73 gallons per 
acre, or 1,161,065 gallons, averaging 66 cents per gallon, and estimated 
to cost 28 cents per gallon. A larger quantity of sirup is extracted as 
experience is acquired and processes improved. 

As an estimate for twenty-one years since the introduction of sorghum, 
11,000,000 gallons of sirup per annum might approximate the product. 
At an average value of 65 cents, (it is less now,) the value of the annual 
product would be $7,150,000. The sugar of sorghum is a small item, 
yet in fourteen years, in Ohio alone, it amounts to 506,000 pounds. In- 
cluding sugar and forage, the annual value must be not less than 
$8,000,000, and the aggregate value $168,000,000 since its introduction 
by the Department of Agriculture. 

MAPLE-SUGAE. 

In sections ^here the rock-maple prevails the manufacture of sugar 
and sirup from it is a remunerative adjunct to other farming industries. 
The season of manufacture— beginning where winter ends and ending 
before the ground is sufficiently thawed and settled for " spring work'' 
proper to begin — occupies a period in Which little other farm- work can 
be pursued. The apparatus for collecting the sap and manufacturing 
involves a very small investment The fuel consumed is usually on the 
ground, consisting of the prunings of the maple grove, which is bene- 
fited thereby; and within a month or six weeks from the time the proc- 
ess of production begins the farmer may have the cash in hand for his 
surplus product, and that at a season when he rarely has other cash 
productions to dispose of. 

Vermont has probably given more, attention to the development of 
this industry, and been more on the alert to discover and promptly 
adopt improved processes of manufacture, than any other State. As a 
consequence, it has made large relative gains on other States having 
like resources. Though among the smallest in productive area, at the 
last census, in the amount of sugar produced, it had outstripped all 
others, exceeding New York, the next highest, by 2,202,262 pounds. 
Estimating the product of that season at 10 cents per pound for sugar 
and $1 per gallon for sirup, the value of the crop would be $901,453, 
Except the labor of the ordinary force on the farm, at the most imprac- 
ticable season for other farm-work, the outgoes are so small, that at least 
90 per cent of this gross sum is net income, earned, as it were, inciden- 
tally, while waiting for the frost to come out of the ground. It is not 
strange, therefore, that the beautiful rock-maple "orchards,'' which em- 
bower the declivities and crown the hilMops of this agricultural State, 
" are often held at a higher value than other laud covered with hard- 
wood timber or land under cultivation." 

Maple-sugar production is mainly limited to the States mimed below, 
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oud the returns for <iuaiitities of sugar and sirup produced in each cen- 
sus year of the last three completed decades are as follows : 





Su;::ar. 


Sirup. 


states. 


1S70. 


1860. 


1850. 


1870. 


1860. 


1850. 


Illiuois 


Poundi. 

136,873 

J, 532,332 

146,490 

:>S9,416 

160,805 

: 199, 800 

], 781,855 

iil0,467 

116,980 

3.-00,704 

♦ ,(92,040 

:i. !89, 128 

3,. 45, 917 

134,!»68 

F, hM, 303 

;J45,093 

190,606 

.07, 193 

28,143,645 


Poundt. 
134, 195 

1,541,761 
315,436 
380, 941 
306,743 

1,006,078 

4,051,822 
370, 669 
143,038 

2,255,013 
10, 816, 419 

3, 315, 508 

2,767,335 
115,630 

9,897,781 
938.103 


Poundt. 

248»904 

2,021,193 

78,407 

437,405 

93,542 

795,525 

2,439,794 

2,950 

178,910 

1,298,863 

10,357,484 

4.588,209 

2,386,525 

158.557 

6,349,357 

1,237,665 


GaUont. 
10,378 

227,880 
9,315 
49,073 
28,470 
2,326 
23,637 
12.722 
16,317 
16,884 
46,048 

352,612 
39,385 
4,843 
12,023 
11,400 
20,209 
31,218 

981,057 


QaUont. 

20,048 

293,908 

11,405 

140, 076 

32,679 

15,307 

78,998 

23,038 

18,289 

43,833 

131,843 

370,513 

114. 310 

74,373 

16,253 

99,605 


OaUont. 
8,354 


Tndiuia ...^ 


180,325 


Iowa 


3,163 


XODtnOkV ...*t.rr.f...«-r-r-- 


30,079 


Kaine .7. 


3,167 


MfUMiachnfieU* -- 


4,693 


Michigan 


19,823 


HinDesota 




MiMonri 


5,636 


Ifftw HamDAhin *..*..*.<.-- 


9,811 


New York". 


56.539 


Ohio 


197,308 


Pennsylvania ......,.,., ^,,r 


50,658 


TonnfiMM 


7,223 


Vermont 


5,997 


Virginia 


40,328 


'WfiHt ViririniA 




Wiaconsin 


1,584,451 
40,120,205 


610,976 
34,253,436 


83,118 
1.597,58U 


9.874 


United States 


106^789 







The total product of maple-sugar reported for the census of 1840 was 
35^105,705 pounds. The proportions of sugar and sirup manufactured 
vary considerably from year to year, but, so far as indicated by the above 
table, it appears that in Illinois, Indiana, Maine, Missouri, Kew Hamp- 
shire, and Ohio about one-half of the product in weight and value is in 
the form of sirup. In Kentucky the proportion of sirup is consider- 
ably greater, while in Vermont it is much less. The Massachusetts 
census for 1875 reports the value as well as the quantity of both sugar 
and sirup : the former averages 11.3 cents per pound ; the latter, $L183 
per gallon ; making 1 gallon of sirup very nearly equal in value to 10^ 
pounds of sugar. If we estimate 10 pounds of sugar as the average 
equivalent for 1 gallon of simp throughout the country, the production 
of the leading States reported in 1870, reckoned in pounds, is as follows: 
Vermont, 9,014,532; 2^ew York, 7,152,520; Ohio, 6,995,248; Indiana, 
3,611,132; I^ew Hampshire, 1,969,544; Pennsylvania, 1,939,767. The 
total products returned in 1870 and 1860, estimated in the same way, are 
equivalent, respectively, to 37,654,215 and 56,096,095 pounds.. 

According to a statement in the Agricultural Report by the Commis- 
sioner of Patents in 1853, (p. 234,) in 1811, while Vermont produced only 
1,200,000 pounds, Kentucky produced 2,471,647, and Ohio 3,033,806. 

The principal official State returns forwarded to this Department since 
the last national census are as follows: Massachusetts reported in 1875 
1,082,202 pounds of maple-sugar, valued at $123,013^ and 23,015 gallons 
of sirup, valued at $27,235. In Michigan the quantity returned for the 
national census of 1870 was 56 per cent, less than in 1860 ; but 4,319,793 
pounds were returned for 1874, exceeding the product of 1860 by 6.6 per 
cent. In Minnesota the State return for 1870 was considerably larger 
than that reported for the national census, being 231,602 pounds of sugar, 
and 17,394 gallons of sirup. In 1871 the sugar product was 141,982 
pounds ; sirup, 22,923 gallons. The average annual product for the next 
three years was 160,275 pounds and 17,394 gallons. Iowa returned for 
1874 132,204 pounds and 19,613 gallons. 
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GEAPE-SmUP. 

Mr. J. C. Weinberger, of Napa County, California, is reported as hav- 
ing experimented with saccess, wbich promises a remanerativo industry, 
in manufacturing a ckelicious sirup from the grape. He uses for this 
purpose the Mission grape, for the alleged reason that, while less valu- 
able for wine-making than other varieties, it is richer in saccharine mat- 
ter. A ton of these grapes yields 120 gallons of juice fit for sirup. As 
the juice expressed after it begins to be discolored is not suitable for 
making sirup, there is a residuum for wine-making, distillation, or feed 
for hogs. Three gallons of juice make one of sirup. Cook's patent 
evaporator (manufactured at Cincinnati) ,will reduce 250 gallons of juice 
to sirup in about 12 hours. 

A correspondent, writing in January, 1877, reports that Mr. Wein- 
berger and another person made at Saint Helena, the past season, from 
3,000 to 4,000 gallons of grape-sirup, far superior to that from cane, 
which finds a ready sale at 50 cents per gallon ; that at that price it will 
be sufficiently remunerative to enable the manufacturer to pay the pro- 
ducer $20 per ton for grapes; and that the farmers will become rich if 
they can sell their immense surplus at that rate. 

SUGAR FBOM WATEBMELONS. 

The following facts respecting an enterprise in California for manufact- 
nring sugar, alcohol, and oil from the watermelon are communicated by 
our correspondent at San Francisco. The islands in the ^elta formed by 
the Sacramento Biver on the north and the San Joaquin on the south, 
(in Sacramento County,) recently reclaimed, aggregate about 400,000 
acres of alluvial deposit of marvelous fertility. The soil and climate 
are especially adapted to the production of watermelons in great perfec- 
tion. The yield was so abundant that to find a profitable outlet for 
surplus crops, amounting to hundreds of tons, became to the farmers an 
important inquiry, and stimulated endeavors and experiments in that 
direction. By using only crude, primitive apparatus, they succeeded in 
manufacturing sugar so satisfactory in quantity and quali^, that several 
enterprising farmers on Andros Island were inspired with faith to unite 
in an enterprise for obtaining the best apparatus known, and manufact- 
uring on an extensive scale. The result is an organization incorporated 
under the name of the California Sugar-Manufacturing Company, with 
a capital stock of $2,000,000, of which, at last accounts, 50,000 shares 
had been sold. The company are erecting, at Isleton, a factory and 
appurtenances, for which they have imported machinery from Germany 
at a cost of $10,000. The design, as reported, inclades the manufacture 
of two or three grades of sugar from the purer juice, alcohol from a 
remainder in the pulp and rind, and oil for the table from the seeds. 
The claim that the melons will yield about 10 per cent, of sugar and the 
seeds 25 per cent, of oil savors of sweetening and lubricating a little too 
j)rofosel3', and needs confirmation. 
11 A 
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AGEICULTUBAL EXPORTS, 



Statement of the exports of agricultural products of the United States^ tciih ihdr immediate 
manufactures, for the two fiscal years etiding June 30, 187C, compiled from the report» of 
the Bureau of Statistics of t/i« Treaswy, 

t 



Prodacts. 



1875. 



Qoaatity. 



Animala, living: 

Hogt number. 

Horned cattle do... 

Horses do — 

Hales do — 

Sheep do — 

All other and fowls 

Animal matter: 

Bune blaolE, ivory black, &o pounds. . 

Bones and bone dust cwt... 

Candles pounds.. 

Furs and fur-skins 

Olue 

Hair^ 

TJnmanufacturod 

Manufactures of 

Hides and skins other than furs 

Leather- 
Sorts not specified pounds. . 

Moroccoand other fine 

Boots and shoes pairs..^ 

Saddlery and harness 

Other manufactures 

Oil- 
Lard gallona.. 

Other animal do — 

Provisions : 

Bacon and hams pounds.. 

Beef do — 

Butter do — 

Cheese do — 

Condensed milk 

Eggs dozen . . 

Lara pounds 

Pork do.. 

Preserved moats , 

Soap: 

Terfumed and toilet 

All other pounds.. 

Tallow do — 

Wax do — 

Wool: 

Bawandfieece do. 

Manufactures of 



64.079 

57,311 

3,220 

3,802 

124, 416 



I,|j98,8d8 

71,376 

1.605,332 



131, 344 



Total value of animrifl and animal products 

Broadfltufb and their preparations: 

Barlw bushels. 

Breaa and biscuit .pounds. 

Com bushels. 

Com-meal barrels. 

Oats bushels.. 

Rye do.... 

Rye-flour barrels. 

Wheat •- bushels.. 

Wheat-flour barrels. 

Other small grain and pulse 

Other preparations of grain 

Rico 



H 154, 193 
893,051 



146, 594 
19; 136 

350,286,549 

48,343,351 

6,360.H37 

101, 010, 853 



34.119 
166,869,383 
56,153; 331 



10,167,655 

65,461,619 

353,425 

178,034 



91, 118 

11, 7:29. 460 

28, 858, 430 

991,654 

504,770 

207,100 

9,993 

53. 0l7, 177 

3, 973, 128 



Total breadstulTs. 



Cotton and its manufactures : 

Sea-island pounds.. 4,439,120 

Other unmanufactured do ,1, 255, 979. 783 



277,377 



Colored goods yanls. 

XXnoolorod goods do. 

All other manufactures 



Total cotton, &c. 



7, 593, 783 
21,234,020 



Value. 



$739,215 

1,103,085 

24-2,031 

356,828 

183,898 

47,448 

74,648 

133, 346 

236. 676 

4, 396, 424 

22,745 

429, 598 
19,278 

4,729,725 

6,286,397 
335,086 
439,363 
74,103 
199,848 

147,384 
13,515 

28,612.613 

4,197,956 

1.506,996 

13,659,603 

133,563 

8,74:J 

28,900,582 

5,671,495 

735,112 

16,333 

677,258 

5,692,619 

96,578 

62,754 
154, 401 



104,314,988 



61,408 

610,093 

24, 456, 937 

1.390,533 

290,537 

204,500 

54,964 

59, 607, 863 

2;), 712, 440 

804, 193 

364, 708 

19,«31 



111,478,096 



1, 538, 769 

189, 099, 856 

939,061 

2,313. 270 

819.551 



1876. 



Quantity. 



68.044 

51,503 

2,030 

1,784 

110, 312 



688,635 

40,432 

1, 513, 475 



24,388 



31,947,001 
'""263,"568 



146,323 
22,631 

327,730,172 

36, 506, 150 

4. 644, 804 

97,676,864 



29,633 
168,405,839 
54, 195, 118 



10,057,478 

72, 432, 775 

318, 610 

104,768 



194, 710, 507 



317, 781 

12, 066, 469 

49, 493, 572 

• 354,240 

1,466,228 

543,841 

7,553 

55, 073, 122 

3, 935, 512 



439,991 



2, 644, 791 

l,4i?8.760,543 

16,4d8,2l4 

59, 319, 267 



Value. 



$670,049 

1,110.703 

234,964 

224,860 

171, 101 

84.617 

20,871 

69.159 

329,311 

4,398,883 

5,796 

310,761 

6,254 

2,905,921 

8,394.580 

948,980 

368.633 

87,730 

209,068 

149.156 
24,496 

39,664.456 

3.186,304 

1,109,406 

12,370.063 

118,549 

8,300 

22,439,485 

5,744,088 

998,052 

11,007 

673,733 

6,734,378 

69,187 

13,845 

336,389 



113,941,509 



3ia584 

63^,580 

33,865,880 

1,305,027 

588.583 

480,083 

39.054 

68,382,899 

24,433,470 

1, 136, 515 

707, 478 

30,018 



131,212,471 



941, 803 

191, 717, 459 

1, 455, 462 

5, 314, TJ8 

952,778 



200,382,340 
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StaUmeiU'Of the exports of ogHculturdl produoU, ^o.— Continned. 



Pzodaots. 



Wood and its iwodocts : 

Boards, planks, Joists, ^ Mfeet.. 

Latiis, palings, pickets, Sec M. 

Shingles M 

Box-sliooks 

Other staves and headings 



Hogsheads and barrels nnmbor. . 

AUotb 



1 other lumber. 

Fire-wood cords.. 

Hop, hoop, and teleeraph poles 

Logs, masts, and otner whole timber 

Timber sawed or hewn cubic feet. . 

All other timber 

Household furniture 

Wooden ware 

Other manufaotures 

Ashes, pot and pearl podnds.. 

Bark for tanning 

Bosin and turpentine barrels.. 

Spirits of turpentine gallons. 

Tar and pitch , 



Total wood, &c. 



MisoeUaneous: 

Brooms, brushes, d:o 

Cordage, ropes, &o pounds. 

rruits- 

Apples, green, ripe, or dried, pounds. 

Otner green, ripe, or dried 

Preserved, in cans, ^ , 

Ginseng pounds. 

Hay tons. 

Heoop— 

unmanufifMtured owt. 

Cordage, cables, &o do. 

Other manufactures , 

Hops pounds. 

quors, alcoholic- 
Beer, ale, porter, and dder— 

In bottles doaen. 

In casks gallons. 

Spirits distilled firom— 

Grain gallons. 

Molasses do — 

Other materials do — 

Wine gallons.. 

Oil-cake pounds.. 

Oilr- 

Cottou^soed gallons.. 

Linseed do — 

Essential or volatile 

Seeds— 

Cotton pounds.. 

Flax or lint ..bushels.. 

All other 

Starch pounds.. 

Sugar- 
Brown pounds.. 

Keflned do...,. 

Molasses gallons.. 

Candy and confectionery 

Tobacco- 
Leaf pounds.. 

Cigars M.. 

Snuff pounds.. 

Other mannfaotures 

Vegetables and their preparations — 

Onions bushels.. 

Pickles and sauces 

Potatoes bushels.. 

AH other 

Vinegar gallons.. 

Total miscellaneous 



1875. 



Quantity. 



1,7^.634 



937,537 

5.599,034 

54,905 



3,035,341 
4,913,370 



497,487 
7,183 

3,140 
11,133 



3,060,703 



3,633 

61,661 

130,460 

414,564 

819 

45,039 

347,016,095 

417,387 
33,370 



5^316,113 
43 



7,383»8<a 

363,553 

33,78^636 

3,575^980 



333^901,913 

336 

31,894 



47,095 

*669,'642 



313,974 j 
6,777 
40,688 i 



303,879 
" '1,973' i 



13,553,714 



Value. 



$3,693,909 
33,535 
160.985 
471, 943 

5,339,339 
459,085 
335,984 
8.033 
556,450 
573, 801 

S, 357, 843 
366,975 

1,711,709 
343, 815 

1,539,701 
115.633 
193, 938 

3,774,419 

1,934,544 
137,306 



32,875,814 



146,988 
391,165 

1, 048, 440 
869,633 
315, 931 
658,926 
110,835 

31,856 
171, 196 

706.309 
1,886,501 



7,600 
16,604 

]40,.M9 
310, 169 

50,308 
5,138.300 

316,640 

30,689 

817,676 

63,138 

137 

1,827,750 

443; 683 

31, 111 
9; 585^383 
1,135,095 

41,030 

35^841,549 
17,073 

7,670 
3,578,379 

51,359 

18,865 

522,168 

169,485 

4,756 



48,584,411 



1876. 



Quantity. 



353, 437 
5,675 
33,036 



153,828 
"3,032' 



81, 780, 414 



1,309,861 



834,856 

5, 178, 934 

69, 136 



8,186,584 
891,138 



550.634 
7,538 

870 
11,200 



9,191,589 



7,045 
99,310 

130,381 

1, 088, 133 

264 

31, 915 

887, 119, 800 

881,054 
30,331 



5^164,546 



9,665,553 

82,714 

51,840,977 
4, 408, 412 



818,310,365 

707 

10,551 



61, 816 
'704,'379 
" 'i9,'325' 



Value. 



13,868,703 
16,501 

130,847 

105,796 
4,322,853 

349,456 

321, 790 
9.029 

476,313 

616, 197 
3,463,353 

138,553 
1,574,935 

348,860 

1,565,608 

75,597 

333,876 
3, 188; 633 
1.673,068 

164,647 



21, 620, 486 



198, 914 
371,090 

289.679 
810, 177 
327,422 
046,954 
134,017 

8,318 

147,009 

737,043 

1, 364, 531 



13,007 
29,657 

93,666 

457,259 

766 

33,433 

5,774,585 

146, 135 
83,770 
348,370 

69,605 

257 

1, 343, 7.10 

524, 956 

3,354 

5, 553. 587 

1,156,585 

S^345 

22,737,383 

83,407 

4,7ft1 

3,804,955 

54,015 

19, 0S6 

431,443 

133,873 

6,133 



46^079,567 
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Statement of the exports of agricultural products, cfc— Continued. 
RECAPITULATIOX. 





1871. 


1872. 


1873. 


1874. 


1875. 


1S70. 


ABimals and animal matter. 

Breadstnfte, &o 

Cotton, &o 


$47,010,312 
79,519,387 

JB1,885,245 
15,820,029 
33,060,081 


$77,060,849 
85.155,523 

182,989,925 
81,425,068 
40,139,296 


$99,806,599 
9«,762,8J»1 

230,ir0,597 
25,854,120 
37,901,458 


$99,607,669 
161,225,S«0 
214,319,420 
27,675,30() 
45.486,626 


^K)4,314,9S3 
111,478,096 
194,710,507 
22,875.814 
45,294,411 


$113,Ml,50a 
131,212,471 
200,382,240 
21,6-20,480 
46,079,507 


Wood, &o 






Total A^onltnral exports 
Total exports 


397,304,054 
562,518,651 


406,769,661 
549,219,718 


492,515.665 
049.132,503 


543.314,954 
603,039.066 


478,673.816 
643,094,767 


513,236,2rJ 
644,956.406 




Percent of agrionlt'l matter. 


70 


74 1 76 


79 


74 


79 



Oar agricultural exports were nearly 80 per cent, in value of the total 
domestic exports, against 74 per cent, in 1875. Their actual increase 
in valae was $37,542,438, or nearly 8 per cent., while the total domestic 
export increased only $1,861,439, or less than one-third of 1 per cent. 
An increase is noted in all the leading branches, except wood and its 
products,, which fell off about 6 per cent. Animal matter iucreased over 
9 per cent., though living animals fell off considerably, Bacon, hams„ 
leather, and tallow show an increase of over $12,000,000, while beef, 
butter, and cheese declined about $2,000,000. Breadstuffs increased 
nearly $20,000,000, the leading items of increase being nearly $9,000,000 
in com and corn-meal, and $9,500,000 in wheat and flour. Oats, rye, 
and lye-flour fell off nearly half, amounting to but little over a half mUl- 
ion of dollars. Barley, always a small export,. shows a considerable 
increase. Baw cotton barely held its own, while manufactures of cot- 
ton nearly doubled in value. The export of uncolored goods rose from 
21,224,020 yards in 1875 to 59,319,267 yards in 1876 5 the aggregate value 
from. $2,313,270 to $5,314,738. Miscellaneous matter increased about 
9 per cent. The leading items of increase are found in hops, distilled 
spirits, oil-cake, seeds, starch, refined sugar, and manufactures of hemp 
and tobacco. Cordage, fruits, brown sugar, tobacco leaf, and vegetables 
show a decline. 

Comparing the figures of the six years embraced in the recapitulation 
above, we find that the proportion of agricultural matter to the total 
domestic export has gradually risen from 70 per cent, in 1871 to nearly 
80 per cent in 1876, with a decline to 74 per cent, in 1875, but after de- 
ducting the precious metals, the proportion will be found to be uni- 
formly about five-sixths of the remainder; animal matter rose from 
less than 12 per cent, of the agricultural export in 1871 to over 22 per 
cent, in 1876 ; breadstufife from 20 to 25 J per cent., reaching in 1874 
nearly 30 per cent. ; cotton fell from about 60 per cent, to 39 per cent. ; 
wood, with its products, has ranged between 4 and 5J per cent. ; mis- 
cellaneous matter, between 7J per cent, and 10 per cent. 



FLOUR AND GRAIN MOVEMENTS. 
EXPORT TRADE. 

The steady growth of our export trade in cereals marks au important 
change in the production of the civilized world. For several years there 
has been a growiug deficiency in the breadstuff-crops of some European 
countries. The development of international communications and of 
close commercial relations between the different states of that continent 
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has utilized the .surplus of the wheat-produciug countries by giving it 
easier access to the wheat-consuming countries. But of late years the 
reduction of wheat-acreage has rendered necessary an increased import 
from other continents. An example of this reduction is especially no- 
ticeable in the United Kingdom, which has been gradually narrowing 
her wheat-fields to enlarge her permanent x)asturage. The demand for 
animal food is trenching upon cereal production. The acreage of Great 
Britain in wheat fell from 3,571,894 acres in 1871 to 2,994,967 acres in 
1876, a decline of IG per cent. The gradual progress of this decline 
shows it is the result of steady and permanent causes. In Ireland this 
declining movement is still more marked, the area falling from 246,954 
acres in 1871 to 119,597 in 1876, a loss of 52 per cent. The whole United 
Kingdom, including the Channel Islands, shows a decrease from 4,185,974 
acres in 1857 to 3,126,555 acres in 1876, or 25 per cent. The rate of 
yield, with some fluctuations, has gradually fallen from 33^ bushels per 
acre in 1857 to 27 in 1876. Meanwhile, as population and wealth have 
increased, and as the humbler classes have improved in their circum- 
stances and aspirations, using better food than formerly, the demand 
for wheat-bread has increased in the British islands to an extent which, 
in 1876, required from 90,000,000 to 100,000,000 bushels of foreign grain 
to meet it. 

Across the English Channel the same deficiency in production has 
manifested itself, though to a smaller extent. The Echo Agricole, a lead- 
ing French agiacultural journal, estimates the crop of 1876 in France at 
256,726,250 bushels, of which but a small surplus will be left after sup- 
plying the domestic demand. The official statistics of the government 
give the aggregate product at 262,454,038 bushels. The statistics of 
foreign trade, however, show that tiiese estimates are too high, or that 
home consumption is greater than French statisticians are willing to 
aUow. The excess of imports of wheat over exports averaged 16,671,600 
bushels during the last six years. The average annual acreage of those 
six years fell short of the average of the previous ten years 314,334 
acres, or about 2 per cent. The decline of wheat-production in France, 
then, if less rapid than in the British islands, is clearly indicated. 

As an example of what are called the wheat-producing countries of 
Europe, we notice a rapid decline in the product of the Austro-Hunga- 
rian Empire. The American consul at Vienna, in his report of Novem- 
ber 1, 1875, to the State Department, shows that during the ten years 
closing with 1871 the excess of cereal exports of the empire averaged 
about $25^000,000 per annum in value. But in 1872 there was a surplus 
of imports which took out of the country $5,000,000 ; this deficiency 
increased to $18,000,000 in each of the two following years. The total 
product of the empire fell from 118,003,880 bushels in 1868 to 99,014,790 
bushels in 1874; the last-named crop showed a considerable increase 
over its predecessor. Meanwhile civilization has been advancing in 
Austro-Hungary; other industries have been flourishing, trade rela- 
tions have been extended and perfected with surrounding countries; an 
increased amount of wheat is taken for home consumption. The result 
is a deficit in production and an excess of importation over exportation. 
Whether the shortness of the late crops is a permanent feature in pro- 
duction is yet to be seen, but even if the former standard of growth 
be re-established, it is evident that the surplus for export will be con- 
stantly narrowed by the increasing wants of the i^opulation. 

The same causes are at work in other countries of Eastern and South- 
eastern Europe. The conditions of wheat-production are changing. 
Agricultural labor becomes scarcer and higher priced as general indus- 
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tries are developed ; land rises in valne, and all tbe elements which 
enter itito the cost of raising a bushel of wheat are enhanced. In 
America this enhancement is met by a wonderful development of 
mechanical labor-saving processes in agricnltare, but even with this 
advantage the wheat-prowction of this country is rapidly shifting to 
the cheap lands beyond the Mississippi. In the wheat-producing 
countries of Southern Europe this economy of labor is not studied and 
practiced as in the United States. Processes of culture are still quite 
primitive, and do not advance in efUciency as rapidly as the increased 
demands for subsistence in Europe generally. Political settlements in 
this quarter are not favorable to a general development of industry. 
The old unsettled eastern question has assumed one of its most threat^i- 
ing phases, and the war now in progress between Russia and Turkey 
threatens not only a decline in production, but also a serious obstruction 
of the channels of trade. All of these circumstances point to a still 
more enlarged ^ope of the American export trade, at least for several 
years to come. 

In a statistical report published by authority of the French govern- 
ment, of which an abstract is given elsewhere in this report, the aver- 
age annual product of Europe is estimated at 5,153,808,000 bushels, or 
17 bushels j^er capita of the population. The average annual consump- 
tion per capita is set down at 15.6 bushels for food, seed, and various 
manufacture. If these estimates are only approximately correct, it ia 
evident that Europe raises its own supply of cereal products. But the 
large importation of wheat and other breadstuffis from America, Aus- 
tralia, India, and elsewhere shows in these grains the home production 
Is not equal to the demand. 

Of European countries, the United Kingdom is by far the greatest 
consumer of foreign breadstufSs. Her wheat imports, with considerable 
fluctuations^ show a steady increase. Her supplies, prior to 1860, came 
principally from Eussia, Germany, and France. In 1859, the imports 
Irom the United States were given at 430,504 cwts. ; in 1861 they had 
risen to 15,610,472 cwts. From 1860 to 1872, inclusive, we supplied the 
British population with 28.10 per cent, of their foreign flour and wheat, 
while Bussia contributed 24.7 per cent., and Germany 17.2 per cent. 
In 1873, we furnished 45 per cent of the wheat imported into the British 
islands and 25 per cent, of the flour ; in 1874, 53 per cent, of the wheat 
and nearly 53 per cent, of the flour ; in 1875, 45 per cent, of the wheat 
and 37 J per cent, of the flour; in 1876, nearly 43 per cent, of the wheat 
and 39 per cent, of the flour. During the last four years Bussia fur- 
nished the following proportions of the wheat consumed in the United 
Kingdom, viz: 1873, nearly 22 per cent.; 1874, nearly 14 i)er cent.; 
1875, 19J per cent. ; 1876, 19^ per cent. The flour received from 
Bussia was too inconsiderable for mention in the Treasury statistics. 
Germany furnished, in 1873, 5 per cent, of the wheat and 11 per cent of 
the flour ; in 1874, 7.3 per cent, of the wheat and 12.3 per cent of the 
flour ; in 1875, 10^ per cent, of the wheat and 13 per cent, of the flour; 
in 1876, 5 per cent, of the wheat and 15| per cent, of the flour. France, 
in 1873, furnished less than 3 per cent of the wheat and nearly 27 per 
cent, of the flour; in 1874, less than 1 per cent of the wheat and 10^ per 
cent, of the flour ; in 1875, 2J per cent of the wheat and nearly 29 per 
cent of the flour ; in 1876, about five-eighths of 1 per cent of the wheat 
and 18 per cent of the flour. 

The above facts and figures show something of our current relations 
to the greatest consuming grain market in the world. From consid- 
erations befbre cited, we are assured that our three leading competitoii 
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named above — Russia, Germany, and France — will fall behind in the 
movement, but we will be able to occupy but a portion of the field 
vacated by them. Other countries are sending their products to this 
market — countries in which the cost of production is less than in either 
the United States or Europe. In 1876, Turkey increased her import 67 
per cent, and Egypt 42 per cent. ; but the present Turko-Russian war 
will paralyze this trade. Chili raised her contribution nearly 60 per 
cent. ; India nearly tripled, and unenumerated countries with small 
importations nearly doubled their xjrevions aggregate. All the great 
wheat-producing countries, including the United States, fell oflf in 1876 
from the previous aggregate. The sudden increase of the import from 
India attracted special attention. Some attributed it to temporary 
causes, especially to the decline in the value of silver in Europe without 
any corresponding decline in India. It was stated that during 1876 an 
English wheat importer could procure by exchange 10,000 rupees for 
about i&8dd, whereas in India the former retained their full purchasing 
power of £1,000. This difference not only paid the cost of transporta- 
tion, but added considerably to the margin of profit. It was very sen- 
sibly argued that such a state of things could only be temporary, and 
that the equilibrium between supply and demand would speedily adjust 
itself in such manner as to absorb this extra margin, and to place this 
trade on a par with that of other countries. Others argue that the 
great improvements in internal transportation in India and the con- 
struction of the Suez Oanal have created a class of economic conditions 
which will give this trade a permanent vitality, especially as the cotton 
production of Hindostan has begun to decline, leaving capital, cheap 
labor, and cheap land available for cereal production. 

It is evident that wheat-culture is constantly seeking the cheapest 
I)08sible conditions of production. Our vast area of virgin land annually 
brought under culture by our pioneer settlers and our extended com- 
munications by water and rail, together with our Immense llibor-saving 
machinery, still give us measurably the advantage in the supply of 
wheat and other grains that will bear distant transportation ^ but it is 
still a question how long this advantage will remain with us. For the 
immediate future, however, indications are sufficiently strong that our 
export trade in cereals will greatly increase. 

Our exports of wheat and flour during the last fifby-one fiscal years 
were as follows: 
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The declared value of these exports was as follows: 








WI1E.\T. 


PLOUll. 


WHEAT AXD FLOUll, KE- 
DUOED, 




Flvo yeara eadiDg^ 


•Asgrofcate 
value. 


Arera^ 
value i>er 
buahcjl. 


Aggregate 
value. 


Average 

value Tier 

barrel. 


Aggregate 
value. 


Average 
valueper 
buahoL 


1830 


$112. 7.^ 

737.365 

1.817.067 

2, 900. 785 

12,801,093 

21,864,762 

53,343.918 

178,470.444 

117.527,424 

296.540,060 


10 89.8 
1 20 
06.6 
96.4 
1 25.7 
1 32.9 
1 37.4 
129 
1 43.7 
1 32.S 


124,708,090 
29. 347. 649 
27,231.952 
31,056,156 
69, 375, 741 
75,775,220 

104,368,446 

133,356,875 
92,071,717 

114,401,066 


$5 31.1 
5 59.9 
65.3 

4 94.9 

5 64.7 

5 76.2 

6 01.5 
6 74.8 
803.9 
6 86.9 


|24,P20,844 
30,085,014 
29,049,019 
33. 9?6, 941 
82.170,834 
97. 639. 962 
157. 712. 364 
311,827,319 
209, .'>99, 141 
410, 941, 126 


ei 06.1 
1 13.7 
1 :)0.2 

ua8 
1 las 

1 16.8 
1 34 
1 31.0 
1 50.8 
1 33.2 


99.5 


1635 


97.: 5 


1640 


93.7 


1845 


91.5 


1850 


84.4 


1855 


77. € 


1860 

1665 


66.S 
42.8 


1870 


43.9 


1875 


27.8 






Total for llf^y 
yeora 


686,115,672 


133.1 


701,693,012 


6 40.9 


1,387,609,584 


1 30.6 


50.6 






1876 


68,382,899 


1 24.1 


24,433,470 


6 2a8 


92,816,369 


1 21>2 


26.32 







The above figures present some very interesting indications in regard 
to our foreign wheat trade. The enormons increase of exports in the 
Ave years ending with 1865 is especially remarkable, being more than 
double those of the previous five years. These were years of civil strife 
and bloodshed, of gigantic struggle to conquer a peace with revolted 
States. These States had previously consumed a large proportion of 
the wheat products of the North and West, but the operations of war 
broke up this internal trade and threw an immense surplus into the 
channels of our export trade. The next five years, closing with 1870, 
showed a reduction of nearly 100,000,000 bushels, or 20,000,000 bushels 
per annum, but the five years ending with 1875 more than doubled the 
export It is noticeable that the average export values of wheat during 
the civil-wa* period were lower than in the semi-decades immediately 
previous or subsequent j while those of flour were but a few cents above 
the previous period, and far below the exceptional rates of the semi- 
decade immediately succeeding. 

The proportion of flour shows a steady and invariable decline. Fifty 
years ago it constituted nearly the whole of our wheat export, but in 
187G it was but little over one-fourth of the whole, either in quantity or 
value. A special reason for this is found in the necessity of giving 
every possible scope to industrial production in Europe. The increas- 
ing cost of grain production in Europe on the one hand, and the 
improvement in transatlantic transportation on the other, gave to the 
milling interest, especially in England and France, a margin of profit 
in grinding American grain, which secured to that interest an enormous 
development. Vast improvements in milling machinery and market 
arrangements were devised, and strenuous eiforts made to secure the 
manufacture of flour to domestic enterprise. Meanwhile American 
millers found more profitable markets in other countries. Over half 
the exports of the last two fiscal years were to South America, West 
Indies, China, and Japan ; countries in which flour-manufacture scarcely 
exists. To a large portion of this field we send our cheaper flours, 
superfines and low-grade extras. The United Kingdom receives an 
increasing amount of our better grades of flour, the aggregates being 
1,231,374 barrels in 1875 and 1,335,185 barrels in 187G, the last being 
over a third of the whole flour export. France took 1,020 barrels in 
1875, and only 19 barrels in 1870 ; Germany took 7,929 barrels in 1876, 
and 14,113 barrels in 187G. 
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But while European millers have enlarged and fortiHed their interest 
by the latest scientific appliances, American millers have shown still 
^eater enterprise. With the world's markets for cheap flours prac- 
tically assured them, they have entered upon a keen competition with 
European millers for the supply of the better grades. At the begin- 
ning of the present century our processes of milling were of ^ very 
primitive description, embracing generally but a single pair of buhrs 
and a reel. Many improvements upon this rude mechanism were grad- 
ually introduced during the first half of the century, but the original 
crude idea was still maintained, the production of as much flour as 
possible from a single grinding. Tlie cells of gluten and starch in the 
grain were separated by making or squeezing, so as to leave a mini- 
mum of middlings, as the latter could be made available only in low- 
g)^de flour. This was the exclusive rationale of milling in American 
mills till within a few years. 

What is called the new process in flour-manufacture was but lately 
heard of in the mills of Minnesota. Though a new process in this country, 
it is only the adaptation of an idea that has prevailed in the mills of 
Hungary for sixty years, represented there in a process called " half-high 
milling." American millers, however, have introduced very important 
modifications. The object of both the American and Hungarian sys- 
tems is to obtain the maximum proportion of middlingsand the purifi- 
cation of the middlings before regrindiug into flour. The Hungarian 
system accomplishes these results by a complicated and bewildering 
series of processes. The American system, with constant improvements 
in machinery, is abridging this series, and obtaining nearly the same 
results with fewer and simpler manipulations. The delegate of the 
Austro-Hungarian Millers' Association to the late Centennial Exposition 
at Philadelphia says that the two systems are identical in principle 
and results, and that American flour production is destined to become 
a still more formidable competitor to European millers. Both seek first 
to disintegrate, not to crush, the granules of the wheat, which are, as 
fur as possible, preserved unbroken ; their coating of cellular tissue pro- 
tects their nitrogenous contents from the consuming chemistry of the 
atmosphere and from the germs of microscopic vegetation floating 
everywhere around us. The buhrs also do not heat the cells as under 
the old system, involving, as it did, the absorption of moisture and 
chemical changes in the body of the grain. The new process avoids 
several chemical compounds of disagreeable taste and smell which 
formerly aftected the flour, which now embraces all the normal elements 
of the berrj' in their natural state. 

The American process originated in Minnesota. A brief article in the 
annual report of this Department for 1875 gives some interesting facts 
in regard to its origin and introduction. At least one-fourth of the mills 
of Minnesota are constructed with reference to this "high-milling '' proc- 
ess. The wheat of that region is almost entirely spring-sown, but its 
bard, brittle nature renders it peculiarly fit for this kind of manufacture. 
Spring- wheat flour formerly ruled much below winter-wheat floury but 
the " patent springs ^ now lead the finest winter- wheat brands in the 
most fastidious consuming markets of the East. This flour is made from 
disengaged uncrushed middlings; the flour-dust that is unavoidably 
produced in the grinding is of low grade. This process has been intro- 
duced as yet to only a limited extent in other regions. It is already 
used to some extent with manifest advantage, in milling winter 
wheat. It has utilized the cheaper spring wheat and rendered it avail- 
able for high flour production. It is a leading salient fact in the grain 
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movement of this country, which looks to very important changes in the 
near future, and promises a great extension of an export trade. 

Our exports of maize have assumed great importance within the last 
few years. The following table shows the quality and value of our ex- 
ports during the last fifty-one years by semi-decades : 
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The exports of unmanufactured corn up to 1845 were small and fluctu- 
ating both in quantity and value. The semi-decade ending with J 850, 
duringwhioh the disastrous famine in Ireland occurred, showed an aggre- 
gate export nearly thirteen times as great as its predecessor, and an 
average value per bushel 50 per cent, greater. The exports of corn- 
meal more than doubled, and the average value per barrel increased 
one-third. The excessive demand cansed by the famine subsided, and 
hence the exports in the following semi-decadefell off nearly half $ but this 
cereal had made a permanent lodgment in the European markets, devel- 
oping an increased demand. The semi-decade ending with 1875 nearly 
tripled the exports of its predecessor, while the exports of 1876 amounted 
to over three times the average of the previous five years. The con- 
sumption of this grain for horse and cattle food is rapidly increasing, 
while even as an article of human diet it is finding new applications. 
The United Kingdom imported 39,958,226 cwt. of maize in 1876, against 
20,420,292 cwt. in 1875, the largest previous importation, except in 1872. 
Increasing shipments are being made to Italy, Sweden, Denmark, Hol- 
land, Belgium, and France.' There has been an increased consumption 
of maize in Paris and other continental cities, especially for feeding 
horses. This grain has demonstrated a feeding value for the same money 
superior to that of oats, hence an increased demand for this cereal is 
created in the European grain-markets. 

The other cereals show but a small export, and that only -in later 
years. A brief analytical review of our foreign cereal trade during the 
last thirteen fiscal years is now presented: 

During the fiscal year ending June 30, 1876, our exports of grain, in- 
cluding flour and meal, reduo^ to their equivalent in grain, amounted 
to 128,026,829 bushels, (an increase over the previous year of 23 per 
cent.,) almost equaling the enormous aggregate of 1873-'74. The total 
declared value of this export was $128,704,980, an increase of 18 per 
cent. The average value per bushel, compared with the previous year, 
fell from $1.05J- to $1.00^, which was lower than during the last fiscal 
year before the war, when values were reckoned from a gold standard 
exclusively. In 1861-^62, abundant crops- and the dosing of the sonith* 
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era markets by the operations of war left a lar^^e sarplas in the North- 
west available for export at very low prices, and hence^althongh gold had 
began to depreciate, the average yalae of the grain exports sank to its 
minimum, 99^ cents per bnshel. But as the depreciation of the metallic 
carrency became more mark^, the average value of grain exported, be- 
ing estimated in legal- tender carrency, began to enhance. It reached its 
maximum, $1.95| per bushel, in 1864-'65, the fiscal year during which 
the war closed ; during that year the average of the monthly means of 
the gold premiam was 202|. per cent. In subsequent fiscal years there 
was a general decline both in the average export value of grain and in 
the gold premium. The decline of the latter being regulated by more 
general considerations, has been more uniform than that of the former.. 
The price of grain has been subject to fluctuations from the variation in 
the yield of European orops.^ GHie average export value, which in the 
year immediately after the close of the war had fallen to $1.21 per 
bushel, rose two years after to $1.70^, after which it fell to $1.03| per 
bashel, in 1872-'73. In the following year it reached to $1.22^ under the 
extraordinary demand created by the failure of the crops of 1873 in 
Europe, but subsequently fell to the low figures of the last fiscal year. 
These variations, together with that of the gold premiam, will be foand 
in one of the tables below. 

Wkeat^-^f wheat and floor consolidated, our exports amounted to 
74,750,682 bushels, an increase of 2^ per cent, compared with the pre- 
vious year. Of this quantity , 26.32 per cent, was in the form of flour, 
against 27.24 per cent, in 1874^^75; our flour export -amounted to 
3,935,512 barrels, a loss of 37,616 barrels; our exports of unground 
wheat were 55,973,122 bushels, an increase of 2,025,945 bushels. The 
aggregate value of wheat and flour exported was $92,816,369, an in- 
crease of 11^ per cent. ; the av^age export valae $1,241 per bushel, 
against $1.14.3 the previous year. The aggregate value of the exports 
of flour was $24,433,470, an increase of 3 per cent.; the average value 
per barrel was $6.20.8 against $6.96.8 the previous year. The aggregate 
value of our exports of unground wheat was $68,382,899, an increase of 
14$ per cent. ; and the average value per bushel $1.24.1 against $1.12.4. 

It is customary to estimate an average of 5 bushels of wheat for each 
barrel of flour. With improvements* in milling perhaps, 4J bushels 
would be nearer the truth. During the previous years the margin of 
price, at 5 bushels, had been growing narrower on the whole, but with 
some variations. Thus, in 186^64, ground wheat was valued 11.1 cents 
per bushel higher than unground ; in 1864-^65 the margin was 8.4 cents; 
in 18G5-^'66, 27.0 cents; in 1866->'67, 69.5 cents; in 1867-'68, 11.5 cents; 
1868^^69, 15.8 cents ; in 1869-^70, unground wheat was 6.7 cents, and in 
1870^'71, 0.03 cents higher than wheat in the form of flour; in 1871-^72, 
ground wheat recovered its supremacy, being worth 1.7 cents more than 
the unground ; in 1872-^73, this margin increased to 19.6 cents, but de- 
clined in 1873-74 to 0.1 cent ; in 1874-^75 it rose to 6,9 cents, but during 
the last fiscal year it entirely disappeared. 

In explanation of this fact, it is stated that our best brands of flour 
are mostly consumed at home, and that the bulk of our flour export 
consists of that made from poorer kinds of wheat. On the other hand, 
foreign millers of late years demand our best wheats for their own mills. 
This raw- wheat export has for years been enlarging its relative propor- 
tion to the total wheat-export. In 1865-'66, our flour export embraced 
66.17 i>er cent, of the quantity and 70.11 per cent, of the entire value of 
the wheat export. But those proportions declined in subsequent years, 
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reacliiDg tboir minimnm, 22.37 percent, in qaantity and 22.21 per cent, in 
value, in 1873-'74:. During the last two years the proportion of flour 
has somewhat increased, but is still but little over a fourth of the whole 
in quantity and value. 

Later improvements in grinding-machinery now render it practicable 
to obtain an increased quantity of flour from the same amount of wheat, 
and to make the flour from, less-esteemed varieties of wheat as attrac- 
tive to consumers as the brands which formerly ruled the market. Our 
improved and patented spring-wheat flours are largely replacing the 
finest winter- wheat brands in the eastern and European markets. Thus, 
we find more profit in exporting our best varieties of wheat unground, 
and our cheaper varieties in the form of flour. These facts go to ex- 
plain the seeming anomaly of selling to foreigners our ground wheat at 
prices no higher than those obtained for the unground. 

Wheat, including flour, still constitutes the greater part of our cereal 
exports. It fell below half the quantity of the total export only in 
1866-'67, in which the short crop of 1866 formed the basis of the trade; 
but even in that year its aggregate value surpassed that of all other 
cereals. The maximum proportion of wheat exports, 95 per cent, in 
quantity and value, was in 1869-'70, the abundant crop of 1869 afford- 
ing a very large surplus for foreign consumption. In general terms, it 
may be stated that flour and wheat, consolidated, have averaged over 
two-thirds of the quantity and three-fourths of the value of the annual 
cereal exports since the close of the late civil war. 

During th&last fiscal year the exports of wheat and flour constituted 
25.58 per cent, of the estimated wheat-crop of 1875, whereas the exports 
of the previous fiscal year were 23.23 per cent, of the estimated crop of 
1874. Of the crops of the previous calendar years, the proportions 
exported were as follows : Crop of 1873, 32.54 per cent. ; 1872, 20.8 per 
cent. J 1871, 16.82 per cent. ; 1870, 22.28 p€y cent. ; 1869, 20.72 per cent. ; 
1868, 13.72 per cent. 5 1867, 12.23 per cent. ; 1866,8.32 per cent.; 1865, 
11.1 per cent. 5 1864, 14.3 per cent. ; 1863, 24 per cent. Of later years, 
we spare about one-fourth of our annual production for the wants of 
foreign countries, while our jinnual yield is steadily increasing in spite 
of fluctuations; this gives us the basis of a x)ermanently-enlarged 
export 

Corn. — ^The exports of com, including meal reduced to its equivalent 
in grain, (estimated at 4 bushels per barrel,) during the last year amounted 
to 50,910,532 bushels, the largest amount ever exported in a single fiscal 
year, and nearly 70 per cent, greater than the previous year. Of this 
quantity, the proportion sent out in the form of meal was but 2.81 per 
cent, of the whole, the smallest proportion within the last thirteen fiscal 
years. The largest proportion, 34.96, was in 1869-'70, but it has steadily 
fallen off' ^nce that time. This, however, is not the result of a falling 
ofl' in the number of barrels of meal, but of an increase in the number of 
bushels of grain exported. The aggregate value of the exports of corn 
and meal was $34,570,307, an incre^e of 33.84 per cent, over the pre- 
vious year, and by far the greatest value ever exported ; it averages 
$0.67.9 per bushel, against $0;85.7 the previous year. The maximum 
value during the last thirteen fiscal years, $1.43.1 per bushel, was in 
1864-^65, but subsequent years have shown a general tendency to 
decline, though with some fluctuations. Of the total declared value 
only 3.75 per cent, represents corn-meal, the smallest proportion on 
record. The average value of meal per barrel fell from $4.42.5 to 
$3.59.9, the minimum for thirteen years past; the maximum, $7.47.1, 
was in 1864-''65. The average value of unground corn was $0.67.2 
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agaiDBt $0.84.7 the previous year. The auomaly noted in the case of 
fiour is also observable in the case of corn-meal. Tho margin between 
the average values of corn in the form of meal and of c«rn unground is 
gradually narrowing ; probably the same causes are operative in both 
cases. Thus, in 18G4-'65, the diflference in the average values of corn 
in the form of meal and as simple grain was 5G cents; or, allowing 4 
bushels of corn to each barrel of meal, $2.24 per barrel for the expense 
of manufacturing. Last fiscal year the margin had reached its minimum 
of $0.22.7 per bushel, allowing only $0.90.8 per barrel for the expense of 
manufacture. 

Compared with the entire cereal export, corn and corn-meal, during 
the last fiscal year, represented 39.84 per cent, of the quantity and 
26.79 per cent, of the value. The largest proportion during the last 
thirteen fiscal years, 63.90 per cent, in quantity and 43.49 per cent, in 
value, was in 1860-'67 ; the smallest proportion, 3.78 per cent, in quan- 
tity and 3 per cent, in value, was in 1869-?70, during which the short 
crop of 18C9 was marketed. Of the estimated crop of 1875, the exports 
of corn and meal during the last fiscal year amounted to 3.84 per cent., 
a i)roportion very nearly the same as in the four crops next preceding. 
Of the eight crops closing with that of 1870, the average amount 
exported was 1.3 per cent. ; of the five subsequent crops, the average 
export amounted to 3.71 per cent. The average of the estimated yield 
of the first eight crops was 768,009,546 bushels; the average yield of 
the last five crops was l,039,619,'/00 bushels. Thus, while the average 
yield has greatly enlarged, the proportion sent abroad has also greatly 
increased. These facts illustrate the great enlargement of our foreign 
trade in corn. 

The enormous crop of 1875, which was marketed during the last fiscal 
year, bore such low prices in the western markets as to suggest the 
practicability of a greatly enlarged export trade. An attempt was made 
by parties at Chicago and other great/ commercial points to establish a 
large trade with British fiarmers for stock-feeding. From low prices and 
freights then prevailing it was calculated that corn could be laid down 
in the British markets so as to be sold,- with a fair margin of x>rofit, at 26 
shillings per quarter. But this movement partially defeated itself by 
calling out supplies of grain in excess of a normal demand ani, conse- 
quently, by cutting down prices in England below the calculated mini- 
mum. Some of the grain, from lack of care in shipment, was injured 
by heating on its ocean transit, causing considerable losses. On the 
whole, it is estimated that the i)rofits of this movement somewhat over- 
balanced its losses. This was one of*the causes that so greatly enlarged 
the export of corn during the last fiscal year. It seems clear that such 
an export trade is exceptional in its conditions, and that it is only an 
accident of a period of excessive production, low prices, and low rates 
of transportation. 

liyc, — Tho export of rye and rye-flour consolidated, during tho last 
fiscal year, about doubled its previous aggregate, both in quantity and 
value 5 yet it amounted to less than half of 1 per cent, of the entire 
cereal export. In no instance during the last thirteen years has it 
equaled 2 per cent. It is dependent upon very uncertain conditions, 
and hence betrays great instability. The annual export since the war 
ranged between 80,924 bushels in 1870-71 and 1,956,675 bushels in 
1873-'74. During the last fiscal year the average value per bushel of 
tho whole rye and rye-flour export was $0.89.3, the lowest during the 
last thirteen years. The maximum, $1.69.2, was in 1867-^68. Of un- 
ground rye, the average of last year was $0.88.3, against $0.98.8 the 
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previous year. Of rye-flour, the average value was S5.16.9, the lowest 
value for thirteen years. The maximum, $8.24.3, was iu 1864-'65. Al- 
lowing 5 bushels of rye as necessary to make a barrel of flour, the mar- 
gin between the export values per bushel of ground and unground rye 
has varied very capriciously from year to year, with a general tendency 
to diminish. During the last three flscal years the difference between 
these averages were respectively as follows : $0.49.6, $0.11.2, and $0.14.1 
per bashel, amounting to $2.48, $0.56, and $0.70.6 per barrel. The same 
causes are doubtless operative in this case as in that of wheat-flour and 
corn-meal. The proportion of flour to the total export in 1875-76 was 
6.49 per cent, in quantity and 7.52 per cent, in value against 19.44 per 
cent, in quantity and 21.04 per cent, in value the previous year. In 
1868-'69, the proportion of flour reached its maximum, 42.19 per cent, in 
quantity and 48.28 per cent, in value. Compared with our annual yields 
the rye export of the last flscal year was 3.2 per cent against 1.74 per 
cent, the previous year. The proportion for thirteen years ranged from 
0.4 per cent, in 1867-.'68 to 12.33 per cent, in 1873-74. 

Oats. — Our last annual export of oats amounted to 1,466,228 bushels, 
being nearly three times that of the previous year and the largest on 
record. This increase was the natural result of the abundant crop of 

1875, which was 64 per cent, greater than its predecessor. The oats 
export of 1875-^76 amounted to 1.14 per cent, of the total cereal export 
against 0.5 per cent, the previous year. The export of ^oats has never 
exceeded half of 1 per cent, of the crop of the previous calendar year. 
The aggregate value of the oats export was $58iS,583, or double that of 
the previous year. The average vidue per bushel was $0.40.1, the low- 
est figure of the last thirteen flscal years. The maximum, $0.93.6, was 
in 1867-'68. The value of the oats-export was 0.45 per cent, of the total 
cereal export against 0.73 per cent, the previous year. 

Barley. — The exports of barley were 317,781 bushels, or about three 
and a half times the aggregate of the previous year, and amounted to 
about 1.06 per cent, of the estimated crop of 1875. In most years the 
proportion falls below one-half of 1 per cent. The export is but 0.2 per 
cent, of the whole cereal export. In one year only did it reach one- 
half of 1 per cent., 1870-71. The aggregate value of the export was 
$210,586, or three and a half times that of the previous year. The 
average value per bushel was $0.66.3 against $0.67.4 in 1874-75. In 
value barley amounted to 0.23 per cent, of the total export against 0.16 
per cent, the previous year. 

The following analytical tables show the exports of wheat, com, rye, 
oats, barley, flour, and meal for the thirteen fiscal years ending Jane 30, 

1876, with their proportions and values : 
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Pr<>portion8 of the different grains in each anniuil export cf the last thirteen fiscal ycars^ 





WHEAT A8D 
FLOUE. 


CORK AND MEAL. 


QYB AND 
FLOUR. 


OATS. 


DABLEY. 


Fiscal years. 


if 


1 

OS 

> 






1 


1 


i 


6 

a 


k» 


i 


1863-'64 


87.9 

84.77 

5a45 

42.55 

60.63i 

76.92 

95.21 

82.38 

51.37 

55.35 

7a 12 

70.25 

5S.31 


91.60 

89. lU 

66.27 

54.61 

75.92 

82.88 

96.25 

8a 75 

68.5 

72.84 

HI. 9 

75.96 

71.93 


•10.91 
13.33 
44.25 
53.92 
31.45 
21.45 
3.78 
16.73 
47.07 
42.73 
27.49 
'28.90 
39.76 


6. .34 

9.79 

3a 81 

43.49 

22.51 

I6.2:j 
3.00 
ia78 
30.35 
25.98 
16.48 
23.47 
2a 86 


a 4 
a 48 

1.48 

a 74 

1.37 

as2 
a 36 
a 13 

1.09 

a 65 

1.42 

a 19 
a 45 


a 26 
a 31 
1.1 
a 65 

1.39 

a 2 
a 3 
ail 
a 75 
a 53 

1.22 

a 2:) 
a 42 


a 65 

1.18 
3.61 

2.77 

a 31 

1.25 

a 21 
a23 
a. 34 
a 76 
ao2 
a 38 

1.14 


a 37 
a 49 

1.77 
1.23 
a 16 

a6 
an 
a 10 
a 16 
a 30 
a 24 
a 26 
a 45 


a 14 
a 16 


0.13 


1864-*C3 


21 


1865-'66 




138(}_>G7 






1867-*68 


a 0*2 
a 15 
a 45 
a 33 
ail 
a 51 
a24 
a 09 
a 20 


ao2 


1868-'60 


0.12 


1889l.*70 


0.24 


1870-'7l 


0.30 


lfyjl_'7a 


a08 


ISTS-'TS 


a35 


1873-'74 


a 16 


1874-'75.- 


a(K» 


187*-'76 


0.16 







DOMESTIC TEADE. 



The following table shows the annoal receipts of flour, meal, wheat, 
corn, rye, oats, and barley at the seven loading outports of oar foreign 
trade daring six calendar years: 



Produots. 



1871. 



1879L 



1873. i 



1874. 



1875. 



1876. 



Floor bbl. 

THieAt bnsh. 

Corn-msal bbl. 

Coni bush. 

Wheat, inolncGog flonr. .do. . 
Corn, incladlng meal — do. . 

Oats do.. 

Bje do.. 

Sarley do.. 



0,700,095 

43,497.363 

267,445 

53,251,350 



9,239,559 

28,188,129 

310,682 

77,586,345 



10,300,848 

53,938,252 

877, 141 

54,407,806 



92.000,837 

54,321,130 

24,027,948 

1,624,273 

4,202,596 



74,385,904 

78,853,073 

34, .'92. 650 

1,023,897 

5,309,385 



104,442.492 

55,916,370 

24, 144, a33 

1,305,902 

2,415,126 



11, 476, 184 

63,308,229 

347.046 

54,857,006 



10,889,544 

54,938,667 

248,323 

51,961,559 



10, 689, 306 

43,074.032 

365,393 

88, 758, 838 



120,689.149 1109. .380, 387 



.56,245,190 

21,906.211 

9a7,743 

3, 941, 718 



Total 176,176,784 



184,094,909 



188,323,932 !aa3,770,011 



52.954,851 

21,236,003 

650,438 

6,214,017 



97,5a»,5e2 

90.220,410 

25, 669, 813 

2,640,024 

8, 121. 878 



190, 450, C 



224,172,687 



The receipts at these ports — ^New York, Boston, Portland, Montreal, 
Philadelphia, Baltimore, and Kew Orleans — ^represent the great leading 
currents of onr flonr ana grain movements, though these are but a small 
part of oar total domestic trade. It will be noted that the aggregate opera- 
tions along these lines of shipment daring 1876 exceeded those of any 
former year in our history. All kinds of grain were marketed in in- 
creased qnantities except wheat, which shows a falling off both as 
ungronnd grain and in the form of flonr. Oor foreign export of flonr 
daring the fiscal year ending Jane 30, 187G, was less than 40 per cent, of 
what was sent to these ontports daring the calendar year 1876. The 
proportion was abont the same daring the three previons years. The 
exports of raw wheat, however, which indndeT heavy shipments from the 
Pacific coast, far exceeded the receipts of these ports. Onr corn exports 
were less than 57 per cent, of the receipts at the outports, rye about 22 
per cent oats about 5$ per cent., barley less than 4 per cent. These facts 
partly indicate the very small proportion which onr foreign trade bears tp 
our domestic trade, even when onr view is limited to wholesale operations 
on a large scale. The great mass of the shipments tQ seaboard markets 
sapply only the home demand, either in city consumption, in the coast- 
ing trade, or in distribution to local markets by land carriage. ^Vhen 
12 A 
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wc extend our view and take into consideration the minor wholesale and 
the retail trades, onr imposing foreign exports sink into .comparative 
insignificance. 

The following table shows the receipts and eastward shipments of 
flonr and grain for the last fonr calendar years at the following western 
lake and river ports, viz, Chicago, Milwaukee, Toledo, Detroit, Clove- 
land, Saint Louis, Peoria, and Duluth: 



Producta. 


1873. 


1874. 


1875. 


1876. 


Beoelpts. 


Shipments. 


Beoeipts. 


Shipments. 


lleceipts. 


ShipmenU. 

5,539,905 
57,899,899 


Receipts. 


Shipmenta. 


Flour, .bbl. 
Wheat .bu. 


«,33«,859 
68,108.613 


6,445,304 
57,995.184 


6.159,574 
78,860,187 


5,827.056 
60.301,991 


5,022,510 
70,669,657 


5,578.950 
55.834,141 


4,997,845 
48,799,813 


Flour and 
wheat-bu. 
Cora. ..bu. 
Oat«....bu. 
Barley, .bu. 
Ryo....bu. 


99.769,908 

61,249.356 

30,208,074 

6.394,538 

1,763,177 


89,221,154 

49,776,823 

21,482,214 

4,259,376 

1,348,459 


109,658,057 

57,393,142 

26,842,681 

6,554,296 

1,598,943 


89,437,271 

44,572,481 

16.701,265 

3,061.182 

2.994,947 


95,782.207 
4j?.9d9.721 
25,341,390 
6,233,151 
2,829,494 


85,599,7-24 
43,079,250 
19,322,370 
2,814,470 
927,340 


83.728,891 
81.054,249 
24,b81,498 
8,937.089 
2,854,900 


73, 798, 838 
75, 010, 881 
20,093,945 
3, 947, 080 
2,511,047 


Total... 


199,335,053 


167,089,020 


202.047,119 


156,767,106 


179,175,963 


152,143,154 1201,456,627 175,351,097 



The eastward shipments from these lake and river ports, it will be 
seen, were larger during 1876 than in any former year, constituting 
nearly 80 per cent, of the receipts of the seaboard ports. The remainder 
is made up of flour and grain from more southern and eastern ports. 
The shipments of the two previous years bore about the same proportion, 
those of 1873 being somewhat greater. The western ports shipped 
to the seaboard ports, in 1876, 87 per cent, of their entire receipts 
against 85 per cent, in 1876, 77 per cent, in 1874, and 83 per cent in 
1873. Of flour during 1876 they furnished over half the receipts of the 
seaboard ports, 80 per cent, of the flour and wheat consolidated; 86^ 
per cent, of the corn, 82 per cent, of the oats, and over 50 per cent, of 
the barley. The eastward shipments of rye were greater than the receipts 
at the seaboard ports; probably heavy shipments were made too late 
for acknowledgment during the year at the outports. 

The increased demand for western flour and grain in the markets of 
the Eastern States is noteworthy in this connection, t It is estimated 
that New York alone requires annually about 45,000,000 bushels of 
grain besides what is raised within her own borders. In the Kew En- 
gland States the deficit of home production is still greater, while even 
in the agricultural States of Pennsylvania and Maryland tbe bread-crops 
fall short of the demand upon them. Southern wheat-production is still 
on too small a scale to meet home necessities, and hence, though some 
choice brands of flour and wheat are sent to the eastern markets and 
to Europe, a much greater amount is received from the Northwest. 

In the distribution of this east-bound traffic the changes noted in the 
annual report of this Department* for 1875 continued to operate through 
1876. The encroachment of rail-routes upon water-routes was still more 
marked. The competition was very sharp, greatly narrowing the profits 
of the carrier. From Chicago to New York the rates of lake and canal 
transport, via Bnffido, during the navigation season of 1876, averaged 
9.58 cents per bushel for wheat weighing 60 pounds per bushel, and 8.8 
cents for com weighing 56. Bail-transportation between the same 
points for grain of all sorts and grades averaged 13.5 cents per bushel 
from April 26 to May 5, and 12 cents from May 5 to December 18 ; after 
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the close of the water-routes the tariff was raised to 18 cents. The rail- 
rates from Buffalo to l^ew York were, in several instances, loss than the 
canal-charges, which averaged 6.68 cents per bushel for wheat, and 6.03 
cents for corn from Buffalo to New York. In 1876 the State toll on wheat 
was 0.0207 cents per bushel for wheat and 0.0193 cents for corn. During 
the current year these rates have fallen to 0.01035 cents for wheat and 
0.009G5 cents for com. Thecomparativecostpertonof transporting wheat 
from Chicago to New York by lake and canal was $3,193, and for corn 
$3.093 ; the all-rail route averaged $4 for each. From Chicago to Buf- 
falo, by lake, the charges were $0,967 and $0.943 ; jfrom Buffalo to New 
York, $2.2-26 and $2.15. The canal-rates included the insurance paid by 
the carrier ; on the lake the owner insured his own freight. Deducting 
canal-tolls, the carrier realized only 7.4 cents per bushel for transport- 
ing grain 1,419 miles against 30.3 cents in 1867. Water-freights have 
steadily declined ever since 1872. Including lake-insurance, transfer, 
and reshipmcnt, the water-rates involved a cost nearly, if not quite, 
equal to the average rail way -charges. The rail-routes presented specifle 
advantages to shippers, such as greater dispatch, a smaller interest on 
ventures, and less liability to decay by heating. Both rail and water 
routes suffered from the great disproportion between eastward and west- 
ward bound freight, as the heavy agricultural products of the West re- 
quired at least three tons for every one of the lighter wares of the East. A 
wide margin of profit on the east-bound freight was therefore necessary 
to make up the enforced loss of running so many empty cars westward. 
This disproportion was formerly as 4 to 1, but an increased demand for 
eastern products, especially coal, has reduced the disproportion. The 
increase of western population annually requires an increased import of 
eastern manufactures, which tend still further toward an equilibrium. 

The reduction of lake and canal charges would have entirely destroyed 
the competition of this line but for the great improvements in trans- 
portation. Lake-vessels of 1,000 to 3,000 tons have driven the old fleet 
of 500-ton schooners out of the trade. Barges, also, have been intro- 
duced, vessels furnished with just enough rigging to enable them to take 
care of themselves in ca^e of being accidentally turned adrift. A pow- 
erful tug-steamer transports from four to six of these barges loaded with 
150,000 to 200,000 bushels of grain. These barges being graduated to 
the requirements of the New York canals, finally deliver their freight at 
tide-water without transshipment, thus saving heavy charges at Buffalo. 

The monetary panic that has depressed business for nearly four years 
deprived the railroads of a large proportion of their carrying trade, 
especially west-bound freights. Our foreign import-trade fell off enor- 
mously, and western demand for eastern and European products has 
greatly declined. To compensate this loss, and to give employment to 
the enormous rolling-stock that had been accumulated by the railway 
lines, the latter enlarged their facilities and presented additional induce- 
ments for the shipment of western produce. The advantages of direct 
shipment to southern markets, and the removal of expensive transship- 
ments of grain, made this metnod of transport more profitable to ship- 
pers than a considerably lower rate by water. It was found that grain 
in cars was much less liable to injury from heating than when stored in 
the damp holds of ships or in the immense bins of warehouses. The 
combined rolling-stock of the competing lines of railway-transport 
amounted to nearly 60,000 cars, capable of transporting 1,200,000 tons 
each trip. . The Baltimore and Ohio and Pennsylvania Central Roads 
have shorter lines but heavier grades than the New York routes. Pre- 
vious to February, 1876, the schedule of freight-charges was $2 per ton 
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less to Baltimore and $i per ton less to Philadelphia than to New York 
on all eastern-bound freight from competing points in the West. A 
drawback of 60 cents per ton was also allowed on corn exported making 
the cost of placing western com on shipboard at Baltimore 7.28 cents 
per bnshel and at Philadelphia 4.24 cents less than I^ew Tork, while 
the ocean-freights showed scarcely any perceptible differences. These 
discriminations, with other expedients by the southern lines, drew an 
immense amount of trade from quarters that had formerly patronized 
the New York roads. The eastward movement of flour and grain by 
lake and canal via Buffalo fell from 50,854^076 bushels in 1873 to 
27,773,977 bushels in 1876, or nearly one-half. The cost of winter-trans- 
port in the more genial southern railway belt is an important advantage, 
of which the Baltimore and Ohio and Pennsylvania Central lines have 
availed themselves to the utmost. The erection of large elevators at 
Baltimore and Philadelphia, and the general enlargement of fiacilities 
for foreign sUpment at these two cities, have given special inducements 
to the grain-diippcrs of the West to choose these shorter lines to sea- 
board. How long this competition between rail and water routes will 
continue is a matter of speculation. During the year, shippers began to 
complain of lack of accommodations. It was stated that several of the 
railways were storing their cars on side-tracks and refusing to furnish 
facilities for transport except at higher rates. It was urged that the 
necessity of hailing so many extra cars westward, added to the cost of 
eastward transport, left no margin of profit, if indeed it did not entail a 
loss. 

The supremacy of New York as an outport of our foreign trade in 
cereals is rapidly waning. In 1876 she retained but 48 per cent, of a trade 
which she once practically monopolized. How this will be when business 
shall have renewed its tone and our foreign-import trade its former rel- 
ative dimensions, it is impossible to predict. The other great Atdantic 
ports are making strenuous efforts to retain and to enlarge that portion 
of the export trade which they have secured. Kew York capitalists have 
had their attention challenged to this great loss in their trade by the city 
press. The immense oost of transporting freight across Manhattan 
Island, which is alleged as one of the special difficulties at this point, 
estimated by the Shipping List at $26,000,000 per annum, is a tax upon 
the city trade which is difficult to understand, considering that a water- 
transport around the city is practicable, and that, if necessary, exports 
could be shipped from elevators on the west bank of the Hudson. 

The tendencies to centralization of trade seem to have reached their 
limit, and now opposite tendencies begin to prevail. The indications of 
the present are that the opening of new grain-fields in the South and 
West will place our production in different relations to the lines of com- 
munication, and will cause a greater diffusion of this important traffic 
to different outlets at various points on our Atlantic coast. 

The statistics of our leading grain-marketa are given herewith. 

NEW YOEK. 

The aggregate receipts of grain, flour, and meal at New York during 
1876 were 95,610,563 bushels, against 91,685,890 in 1875, an increase of 
4.1 per cent. Of this aggregate, 49.97 per cent, were wheat and flour, 
against 57 per cent, in 1875 j the actual decline of thes« items was 
6,620,934 bushels, or 12.28 per cent, from the receipts of 1875. Goru 
and coru-nieal constituted 28.92 per cent, of the receipts, against 25 per 
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cent, m 1875, showing an increase of 4,020,023 bushels, or 20'per cent., 
in the actnal receipts of those articles. Oats constituted 12.81 per cent., 
abont the same as in 1875, bnt the actnal quantity received shows an 
increase of 1,015,187 bushels, or 15.19 per cent. Barley increased 
2,008,034 bushels, or 44 per cent., and rye 1,325,403 bushels, making its 
receipts about five times those of the preceding year ; the receipts of 
barley constituted about 7 per cent, and those of rye about 2 per cent, 
of the total receipts, against 5 per cent, and IJ per cent, the previous 
year. 

The total exports of 1870 were 53,508,157 bushels, against 49,970,097 
in 1875, an increase of 7.2 per cent. Of this aggregate G5f per cent, 
were wheat and flour, against 72 per cent, in 1875, showing an actual 
decline of 2,032,818 bushels, or 5 per cent, from the previous exports 
of the same articles. Corn and corn-meal constituted 32.84 per cent, 
of the total cereal export, against 27 percent, in 1875, showing an actual 
increase of 4,921,582 bushels, or 27.9 per cent, over their previous export. 
The rye export amounted to 2J per cent, of the whole, showing an 
increase of 1,129,529, or live times the aggregate of the previous year. 
The oats export was about 1^ per cent, of the whole and four times the 
oats export of 1875. Barley exports were quite insignificant. Of the 
two last named grains, nearly the whole receipts were required for city 
consumption. 

The movements of grain, flour, and meal for the last five calendar 
years were as follows : 



Prodacta. 



IfjTS. 



Rocoipts. Exports. 



1873. 



HeceipLs. Exports. 



1S74. 



llccoipta. Exports. 



Floor Varrels, 

Wheat bushels. 

Com-meiM barrels 

Com boshols 

Floor aod wheat .... bosfaels 

Com and moal do.... 

Oats do... 

Kyo ..................do.... 

B.'u-loy do 

ToUl 



3.042,907 

18,238,433 

178,150 

40.800,930 



1,902,793 

13,999,330 

144,530 

95,656,603 



31, 49S. 068 
41,513,530 
13,442,137 
491,851 
3,964,441 



19,313,280 
26,934,793 

33,718 
623,355 

17.409 



89,864,926 I 40.221,478 



3, 5^.6, 568 

33^ £59. 870 

'211, 501 

94, 570, 345 



1, 655, 331 

97,601,fr99 

136,084 

15,416,7ri7 



4, 017, £07 

41,817,215 

176,8:^9 

39, 339, 000 



9, 463, 733 

3:), 541, 740 

176.393 

26. 447, 807 



5'i,999.710 

TA 499, 709 

a, 235.440 

995.447 

9,444,900 



36.078,484 
15,061,123 

49. 573 
1,069,140 

40,040 



61,903,950 
30,044,356 
10,792,919 
592,114 
2,770,000 



45, 855, 3K) 

97.953,379 

199,598 

641,661 

3,560 



03,390^*499 



53,198,360 



106, 102, G39 



73,876,508 



Prodoots. 



1873. 



1870. 





i 


Floor........... 


1 
barrels. 1 


Wheat 


bnshels. 


Ctnv-meal 


......barrels. 


Cora 


...bushels. 


Floor and whmt ............. 


bnshels. 


Com and meal 


do.... 


Oots 


do.... 



Becolpta 



Rye ... 
Barley. 



.do. 
.do. 



Total. 



3.941.331 

34, 214, '168 

131.885 

22,488,707 



53,921,423 

93,016,947 

10.636,078 

301,654 

4,710.598 



91.686.000 



Exports. I Hccoipts. 



Exports. 



1,953,067 

96,193,693 

178,237 

12,955,525 



3.% 962, 028 

13,668,553 

138,50^ 

906, SIS' 

110 



49,970.097 



4, 051. 665 I 
27,042,164 I 
188,977 I 
26, 899, 163 



1,914,183 

24,358,995 

178,921 

16,877,951 



47,300,489 I 

27,(i:)3,270 I 

12,251,265 I 

l.fi97,007 ; 

6,779,532 I 



33,929,910 

17, 590, 135 

624,431 

1,3:16,423 

87,958 



05,610,563 I 53,568,157 



BOSTON. 

Flour. -^The receii>ts of flonr durinpr 187G were 1,830,985 barrels, an 
increase from the p/evious year of 190,013, or over 12 per cent. ; ship- 
ments, 268,003 barrels, a decrease of 3,077. Prices of the highest grades 
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of flour were quite firm daring the whole year. For local trade the best 
products of western mills are in constant requisition, and brands that are 
reliable, that fully maintain their standard, will always meet with ready 
sale, commanding from 25 to 50 cents per barrel more than brands 
whose reputation is not well established. The best patent flours sold 
at $8.50 to $10; the best Saint Louis and Illinois, SS to $9; the best 
Ohio, Indiana, and Michigan, $6.60 to $7.50. Inferior flours are either 
exported abroad or shipped coastwise. 

Wheat — lieceipts of 1876, 504,767 bushels, or less than half of those 
of 1875 ; shipments, 112,915 bushels, against 784,941 in 1876. The wheat 
trade of Boston has been of a fluctuating character, and has always 
been limited in extent, compared with other great markets. Of wheat 
and flour together the receipts of 1876 amounted to 9,689,692 bushels, 
an increase of 464,723, nearly as much as all receipts of raw wheat 5 ship- 
ments, 1,453,380 bushels, a decline of 687,411. Boston being almost 
exclusively a consuming market, the proportion of flour to grain is 
constantly increasing. 

Com.— Receipts of 1876, 9,005,375 bushels, a gain of 3,659,035, or 
over ^ per cent.; shipments, 4,160,817 bushels, a gain of 2,609,041, or 
168 per cent. The extreme annual range of prices of corn for ten years 
past was as follows : 1867, $1.10 to $1.60; 1868, 96 cents to $1.42; 1869, 
80 cents to $1.35 5 1870, 78 cents to $1.25; 1871, 72 to 93 cents; 1872, 
64 to 81 cents; 1873, 60 to 90 cents; 1874, 82 cents to $1.06 ; 1875, 65 
to 93 cents ; 1876, 58 to 75 cents. The corn-meal trade of Boston shows 
the receipts of from 80,000 to 100,000 barrels, the shipments taking 
nearly the whole of the receipts. 

Oafe.— The receipts of OL\ts during 1876 were 2,622,150 bushels, a de- 
cline of 211,394, or nearly 8 per cent., the receipts being mostly for 
local consumption. The exports are too small to attract the notice of 
local statisticians and journalists; the range of prices in 1876 was 
from 30 to li^ cents per bushel, against 41 to 82 cents in 1875, and 62 to 
72 cents in 1874. 

Rye. — Receipts of 1876, 34,594 bushels, an increase of 6,716 over 1875 ; 
the receipts being mostly for local consumption; no shipments are 
noted. Prices ranged, in 1876, from 75 cents to $1 per bushel; in 1875, 
from 95 cents to $1.25 ; in 1874, from $1 to $1.25. 

Barley.— liQCQ\])t^ of 1876, 798,i>89 bushels, an increase of 268,150 
bushels, or 50 per cent; no shipments noted. 

The grain movements of the last five years were as follows : 



Products. 


1872. 


1873. 


1874. 


Rocoipta. 


Shipments. 


Eecoipts. 


Shipments. 


Receipts. 


Shipmonta. 


Flonr barrols. 

Wheat bushela . 

Coni-meal barrels . 

Com bushols. 


1, 586, OIT 

402,426 

91, !>38 

5, 090, 755 


217,586 

151,860 

63,832 

1, 673, 769 


1,795,^3 
880.747 
120, SSt) 

3, 558, 36o* 


831, 361 
486, 128 
84,926 
162, T39 


1,890,487 

1,362,017 

97, 938 

3, 303, 641 


287,718 

1,063,966 

76,277 

380,254 


Wheat and flonr — bushels. 

Curn and corn-moaL . .do 

Oats do 


8, 3J2, 511 

5, 456, 907 

2, 725. 641 

13, 989 

539, 038 


1, 239, 790 
1,929,097 


9, 857, 107 

4, 039. 547 

3, 663, 364 

33,335 

332,849 


1,642,938 
502,433 


10,814,452 

3, 091, 793 

3,037,269 

34,273 

418,615 


2,500,956 
685,363 


Kyo do 

B.irlov . do 






















Total 


17, 039. 080 




17,926,202 




17,996.402 











Digitized by VjOOQIC 



EEPOET OP THE STATISTICIAN. 



183 



Prodaets. 



Floar barrels 

Wheat bnabels 

CoTD-meal barrels 

Com bashels. 

Wheat and flonr bashels 

Corn and Goin-mool do... 

Oats do... 

Bye do... 

Bariey do... 

Total 



1875. 



Beceipts. Shipments 



1, 637, 972 

1, 035, 109 

84,108 

5.340,340 



9,224,969 

5, 089, 77a 

8.833,544 

27,878 

530,539 



18,299,702 



271, 170 

784,941 

A 848 

1, 551, 776 



2, 140, 791 
1, 847, 168 



1876. 



Beceipts. IShipmoQta. 



1, 836, 085 

504,767 

81,965 

9,005,375 



9.689,692 

9,331,435 

8,693,150 

34,594 

798,689 



22,476,560 



868.093 

112, 915 

90,106 

4, 16U. 817 



1.453,380 
4, 521, 241 



The year 187C shows the largest receipt of cereals on record. The 
inctfease, however, is chiefly in flour, corn, and barley, and is mostly to 
supply the demand of an increased local consumption. 

PHILADELPHIA. 

The flour and grain trade of Philadelphia exhibits a marked increase of 
Tolnme, the receipts of 1876 amounting to 40,573,880 bushels, the largest 
s^ggJ^gSkte in the history of the city. A considerable increase iU flour is 
especially noticeable, which was due, most probably, to the increased 
consumption of the city for the subsistence of visitors at the great Cen- 
tennial Exposition. Wheat and barley fell off, but com, oats, and rye 
were marketed in greatly increased quantities, especially com, of which 
the receipts were nearly triple those of 1875. 

Flour. — The flour trade of 1876 was on the whole satisfactory to deal- 
ers, the receipts amounting to 970,781 barrels, against 922,190 barrels 
in 1875. The manufactures of the mills in and around the city amounted 
to 532,000 barrels, against 587,390 in 1875. The exports were 192,433 
barrels, valued at $1,295,910, averaging $6.76 per barrel ; the exports 
of 1875 were 160,748 barrels, valued at $943,107, averaging $5.86 per 
barrel. The greater part of this export goes to either the United King- 
dom or its colonies, especially the British West Indies. An increased 
demand is also noted from South America and the West Indies gener- 
ally. Patent flours from the Northwest are becoming quite popular in 
city consumption. Spring-wheat flour, since the recent improvements 
in its manufacture, has rivaled, if not surpassed, the finest brands of 
winter-wheat, and now commands the highest market price. Phila- 
delphia, with increased facilities of transportation, is annually attract^ 
ing a larger portion of this production. The mills of Philadelphia and 
its vicinity have also increased in number and efficiency. They sold 
more flour in 1876 than in any former year, though the number of bar- 
rels manufactured was not quite equal to that of 1875. The aggregate 
capacity of the city mills is estimated at 2,500 barrels in each twenty-four 
hours. Allowing ^ixty days in each year for repairs, there will remain 
about250workingdays, giving an aggregate production of 625,000 barrels 
per annum. The production of 1876, then, fell less than 15 per cent, short 
of the running capacity of the machinery. The grades of flour manufac- 
tured in Philadelphia have a wide range, but the bulk is made from prime 
' red and amber wheat The exports to South America and the Westlndies 
are generally Pennsylvania and southern red and amber. Some spring- 
wheat is mixed with winter- wheat in the manufacture of low grades for 
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the British markets. Prices ruled low during 1876. Superfine opened at 
$4 to $4.37^ on the 1st of January, fell to $3.25 to $3.50 June 1, but ral- 
lied gradually to $3.50 to $4 December 1 ; Pennsylvania extra to choice 
ranged from $3.75 toJ|G.25 iu August and September to $4.50 to $6.75 in 
January; western extra to choice from $4.25 to $6.60 in March to $5.25 
to $8 in June. 

Wheat — ^The receipts of wheat fell off considerably, being 4,485,000 
bushels iu 1876, against 5,550,800 bushels in 1875. The decline is attrib- 
uted to the smaller number of direct orders from Europe. The quality 
of the receipts was mosMy very good, the bulk being Pennsylvania and 
southern red and amber, which are great favorites with Philadelphia 
millers. Western red winter ]^o. 1 and No. 2 were also received iu con- 
siderable quantities and of superior quality. The western wheat trade 
has greatly increased of late years. Spring- wheat seems to be but little 
known in the market, from the fact that no quotations of prices are 
extant. Winter red ranged $0.70 ® $1.17 in August to $1.15 ® $1.42 in 
June; amber, from $1.18 ® $1.22} in August to $1.50^1.55 in May; 
white, from $1.20 ® $1.30 in August to $1.50 ^ $1.58 in April. 

Com. — ^The receipts of com rose from 7,130,000 bushels in 1875 to 
20,261,675 bushels in 1876, and that grain now stands at the head of the 
cereal products marketed at Philadelphia. With short supplies of wheat 
in the Old World in several years past, the nse of com as human aliment 
has become more general. The exports amounted to 16,790,691 bushels, 
valued at $10,448,938, or nearly one-fifth of the aggregate value of the 
total foreign exports of the city. The exports from Philadelphia are 
mostly to the United Kingdom, but an increasing amount is annually 
shipped to Portugal and to Northern Europe. Italy used to import alcohol 
from the United States, but lately she has found it cheaper to import our 
corn and distil the spirit upon her own soil. Philadelphia has prof- 
ited by this new trade movement. Prices were steady during the year, 
ranging from 51 <S) 57 cents per bushel in September to 56 <^ 68 cents in 
January. Of corn-meal the export amounted to 25,510 barrels, valued 
at $81,096, against 26,367 barrels, valued at $108,956, in 1875. 

Oats. — ^The receipts of oats also showed a great increase, amounting to 
4,484,000 bushels, against 3,820,400 bushels in 1875. Prices took a wide 
range, opening January 1 at 43 ^ 50 cents per bushel, and gradually fledl- 
ing to 28<®41 cents December 1. The exports amounted to 861,176 
bushels, valned at $355,783 ; in 1875 the export was only 33,800 bushels, 
valued at $22,104. This is one of the numerous facts illustrating the 
success of the late efforts of the business men of Philadelphia to secure 
a larger portion of the cereal trade of the country. The oats crop of 
1876, from which the exports of the latter part of the year are mostly 
derived, was about 10 per cent, short of the crop of 1875 : yet in spite 
of the shortened domestic supply, Philadelphia increased her export 
twenty-six fold. 

Eye. — The receipts of rye also show an enormous rate of increase, 
rising from 187,550 bushels in 1875, to 679,100 bushels in 1876. The ex- 
ports were 431^223 bushels, valued at $345,867. The exports of rye in 
1875 were too insignificant for even an official record.. The exports of 
rye-flour amounted to 766 barrels, valued at $3,80,4, against 543 barrels, 
valued at $2,91,7, in 1875. Bye opened at 88 ® 90 cents January 1, rose 
to $1.25®$1.50 in May, and fell to 6»S)75 cents in November. 

Barley.'^The receipts of barley were 1,329,200 bushels in 1876, against 
1,652,700 bushels iu 1875. The exports of both years were too small to 
attract attention. All the barley brought to this market is for brewing, 
and hence the best qualities are in constant request, the receipts being 
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mostly absorbed in the manufacture of beer, either in the city or its 
immediate neighborhood. Prices, January 1, were ^O-TO'^ShSo iier 
bushel ; became nominal in June, were quoted at 55 ^a) 95 cents in July, 
and rose to 60 ® 95 cents December 1. The brewers prefer malt of their 
own manufacture, or malted in the city malt-houses ; but Canadian, 
northern, and western malt was marketed in large quantities during the 
year. 

The receipts (not including the product of the city mills) and exports 
of flour and grain were as follows : 



Products. 


1873. 


1874. 


187& 


1876. 


Iteoeipts. 


Exports. 


Bocclpts. 


Exports. 


Beceipkfl. 


Exports. 


Receipts. 


Exports. 


Flonr bbU. 


iSTdisoo 


142,386 
1,938,310 


915^636 
5,471,700 




999,190 
5,590,800 


160,74e> 
3,302.054 


970,781 
4,48^,000 


198,433 


Wheat.. buah. 




9,989,704 








Flour and wheat, 
IniBhela .......... 

Com bnsh. 


9,140,900 
8,933,400 
5,960.565 
S70,600 
1,066,399 


9,650,940 
9,003,368 


10,049,880 
5,954,700 
4,7Us000 
910, 191 
1.938,399 




10,161,750 
7,130,000 
3,890,400 
187,550 
1,659; 700 


4,105,794 

4,601.586 

33.800 


9,338,905 

20,261,675 

4,484.000 

C79. 100 

1,339,900 


3.951,869 
16, 790, 091 


Oata..... do.. 




861,176 


Rye do.. 






431,983 


Barley do.. 
















Tota 


34,097,157 




38,156,103 




99; 058, 400 




30; C92. 880 















BAIiTniOBE. 

The receipts of flonr and grain at Baltimore during 187G show an in- 
crease of nearly 60 per cent, compared with 1875, and nearly 50 per cent, 
compared with the great grain year of 1874. The increase is mostly in 
com; the other items, excepting rye, show a decline. The most of this 
trade consists in flour, wheat, and corn. 

^fo«n — ^The Baltimore Flour and Com Exchange reports the aggregate 
receipts of 1876 at 1,389,538 barrels, against 1,391,843 barrels in 1875, 
a decline of 2,305 barrels. This report does not include the coasting- 
trade with Bichmond, Va., which in 1876 is estimated at 65,000 barrels, 
making the total receipts 1,454,538 barrels. Of the receipts, 321,852 were 
reported as contributed by the dty mills, an aggregate which is considered 
OS considerably below the tmth. It should probably be placed as high as 
400,000 barrels. Shipments to home points are not given. The foreign 
exports of 1876 amounted to 426,094, a decline of 6 per cent from the 
figures of 1875. Of the exports of 1876, about 68 per cent, went to 
South America, 24 per cent, to the West Indies, and the remainder 
mostly to Europe, Great Britain taking 61,032 barrels. The character 
of the flour made by the Baltimore mills was fully maintained during 
the year. The wheat crop of the neighboring regions, upon which the 
city mills mostly depend for supply, was remarkably good, and the mann- 
£eu5tare carefally conducted. The market ruled low for inferior brands 
during most of the year, but improved toward the close, rising full $1 
per barrel above previous minimom quotations. High grades of city 
mills manufacture fluctuated with the cost of wheat During the first 
three months the price ranged fbom $6.50 ® $7 per barrel, rising in May 
to $8, when a decline set in, which culminated in October at $6.25 fS> 
$6.50 per barrel; a subsequent rise brought prices to $7.25 (a> $7.50. 
Howard-street superfine opened at $4.25 (2> $4.60 per barrel, declined 
late in the summer to $3.75 fS> $4, and rose in December to $4.50 fa) $5. 
Western extra opened at $4.50 (a> $5.25, fell to $3.50 (S) $4.25 late in the 
season, and rose to $5.25 ^ $5.50 in the middle of December. 
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Wheat — ^Tbe receipts of wheat dnriDg 1876 were 3,945,247 bushels, a 
decline of 464,423 bushels, over 10 per cent., from the receipts of 1875. 
The foreign exports amounted to 1,659,861 bushels, a decline of 19 per 
cent. At the beginning of the year the stock left over from 1875 in the 
hands of millers and dealers amounted to 311,043 bushels, which, added 
to the current receipts, made the total stock in the market during the 
year 4,256,290 bushels. Of this amount, about 2,000,000 bushels were 
ground by the city mills, 1,659,861 bushels exported to foreign countries, 
about 100,000 bushels shipped coastwise or to millers of neighboring 
districts, with 247,856 bushels left in the elevators, and 248,673 in the 
hands of millers and dealers or on shipboard. The crop of 1875, in 
regions dependeht upon the Baltimore market^ was considerably short- 
ened, which caused a reduction in the receipts of the first six months. 
The crop of 1876 being larger, the receipts were more abundant and of 
better quality. Southern red wheat, on the 1st of January, was quoted 
at $1.35 ® $1.45 per* bushel. It showed a rising tendency through the 
winter and spring, reaching $1.40 ® $1.50 in May. Subsequently it 
declined as the prospects of the crop around Baltimore became more 
cheering, falling to $1.18 ^ $1.22 in August, but rallied to the opening 
figures at the close of the year. Southern white exhLbite4 about the 
same range of fluctuations, opening and closing at $1.45 ^ $1.55. Of 
wheat, and flour reduced to wheat, the receipts amounted 10,892,937 
bushels, a decline of 1,351,288, or 11 per cent., from 1875. 

Com. — Eeceipts, 24,684,230 bushels, an enormous increase over the 
receipts of 1876, which embraced but 9,567,141 bushels. This increase 
gives Baltimore the leadership in the com trade among the distributive 
markets on the Atlantic coast. It results from a judicious manage- 
ment of the-immense railroad facilities centering at Baltimore in offer- 
ing differential rates of transportation for through freight. During the 
last seven months of the year the Baltimore and Ohio Bailroad, compet- 
ing with rivals farther north, put down the tariff on transportation to 
17J cents per cental from Ohicago to Baltimore. Of the receipts, about 
3,000,009 bushels came by the Chesapeake Bay. The stock on hand at 
the opening of the year was 155,385 bushels, which, added to the 
receipts, amounted to 24,839,615 bushels. This aggregate was disposed 
of as follows : Exported to foreign countries, 20,963,724 bushels ; ex- 
ported coastwise, 600,000 bushels; ground by city mills, 250,000; taken 
by distilleries, 350,000; taken for local wants, 1,200,000; stock left in 
elevators, 1,038.650; stock left in hands of millers and others and on 
shipboard, 447,241. The prices of southern white corn were uniformly 
lower than in 1875. The year's quotations opened at 48 <S) 55 and dosed 
at 55 ^ 56, the maximum, 62 ^ 63, being reported in April and May. 
Southern yellow averaged about the same. 

Oate.— Receipts, 810,212 bushels, a decline of 167,302. The receipts 
were nearly all taken for home consumption, the shipments being too 
small to be worthy of notice. The receipts were cut down by a failure in 
the demand, caused by the inferior character of the crop as well as by the 
abundance of the hay crop of 1876, which largely superseded it as a 
feeding material. Prices were uniformly lower than during 1875; 
January 1, the quotations were 40 ^ 50 cents; they gradually subsided to 
30 fS> 36 November 1, with a partial reaction toward the close of the year. 

Bye. — Receipts 112,160 bushels, an increase of 37,631 bushels, or 50 
per cent., over 1875. The annual receipts of the last few years show 
great variations, showing a fluctuating relation between supply and 
demand. Greater storage facilities for this branch of the grain trade, 
it is thought, would enlarge the local consumption, and induce a profit- 
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able foreign-export trade. Prices show a marked redaction all throngb 
the year. January opened at 78® 85 cents, bat quotations fell to 54® 55, 
September 1, with a sabseqaent reaction, which carried them nearly np 
to their opening figures at the end of the year. 

Barley, — No receipts of this grain are noted in the commercial reports 
of Baltimore. 

The following table represents the flour and grain movements of the 
last five years : 



Products 


1878. 


1873. 


1874. 


Becoipts. 


Foreign 
shipments. 


Beoeipts. 


Foreign 
shipments. 


Beceipts. 


Foreign 
shipments. 


Hour 

Wheat 


.barrels., 
.bushels.. 

.bushels.. 
....do.... 
....do.... 
....do.... 


1.175.967 
S, 456, 100 


983,553 

88,085 


1,313.613 
8,810.917 


359,566 
J.158»097 


1,560,997 
6,456,834 


474.758 
3.556.848 


Hour and wheat . 

Com 

Oats 


8,335,935 

9. 045, 465 

1,959.161 

90,938 


1,500,700 
5,157,335 


9, 373, 977 

8,330,449 

1.955,078 

100, «19 


8.d5fi.987 

6,003,618 


14,261..819 

9,355,567 

1,149,188 

118,634 


5,930,638 
5,959,757 


Kje 














Total 


19,431.499 




19,060,017 




84.885,808 














Produo 


ts. 




1875. 


1876. 




Beceipts. 


Foreign 
shipmenta 


Beoeipto. 


Foreign 
shipments. 


Flour 

Wheat 






...barrels., 
...bushels.. 


1,391,843 
4.409,670 


453,000 
8,046,430 


1,389,538 
3.945.847 


486,094 
1, 650. 861 








...bushels.. 

do.... 

do.... 

do.... 


Flour and TV'hont . 

Com 

Oats 


11,368,885 

9,567,141 

977,514 

74, §89 


4,311,430 
6,989,807 


10, 898, 937 

84,684,830 

810,818 

118,160 


3,790.331 
80,953,784 


Bye 












Total 


81,988,069 




36,499,539 











CINCINNATI. 

The statistics of the floar and grain trade of Cincinnati are compiled 
chiefly from the annual reports of the chamber of commerce, and 
represent " commercial years ^ instead of calendar years. The report 
for the twelve months ending August 31, 1876, of course, shows but a 
small portion of the crops last harvested, and embraces mainly the 
crops of 1875. The flour trade during the last commercial year was 
very unsatisfactory both to millers and dealers. The wheat crop in 
many districts dependent on the Cincinnati market sufifered serious 
disaster during the growing and harvest season of 1875, which not only 
reduced the amount of flour marketed, but rendered much of it very 
unsound. This is especially true of wheat in Ohio and Indiana, where 
destructive floods were numerous during the summer of 1875. The 
trade in raw grain, however, shows the same steady increase in the last 
commercial year that characterized it during several preceding years. 
Cincinnati, which has long been a large consuming market, is 
annually extending its distributive trade. This extension is partly the 
result of favorable railroad prices of transportation, while on the other 
hand the enlargement of the volume of that trade tends to perpetuate 
those favorable terms. Elevating machinery is being brought into play 
for the handling of grain, and all the modern improvements of a great 
grain market are in progress of construction or in contemplation. The 
Cincinnati Southern Eaiiroad, now under construction, will open a still 
wider field of commercial enterprise^ giving access to many southern 
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interior markets with which Cincinnati traders have now no direct 
relations. 

JPiowr,— -Keceipts of 1875-'76, 630,504 barrels, a decline of 01,074 bar- 
rels, or nearly 9 per cent., from the previous twelve months. Shipments, 
396,217 barrels, a reduction of 77,243 barrels, or 16 per cent. The amount 
of unsound flour received was greater, perhaps, than during any previous 
year, on account of the poor wheat-crops of 1875. To meet the defi- 
ciency, winter-wheat from Michigan and Northern Ohio, which usually 
sought other markets, was imported by the millers ; but the success of this 
expedient was by no means remarkable. An increased amount of spring- 
wbeat flour from the Northwest was marketed here, and an increased de- 
mand for this article by bakers and families for home consumption was the 
result. The better grades of winter-wheat flour steadily gained ground 
in public favor; even the poorer classes are preferring high grades. 
Poor flour was abundant during the year, realizing but a limited demand 
for shipment, especially as Cincinnati prices were relatively higher than 
those of many other markets. The increased consumption of high grades 
left a smaller surplus for shipment. For these reasons and others, the 
shipments fell off in greater proportion than the receipts. Very little of 
speculation disturbed the regular course of the trade. The market dur- 
ing the year was languid. During the months immediately following the 
harvest of 1875 there was some activity, but this subsided after it was 
found that the reports of bad condition of the crop were greatly exag- 
gerated. During the last five years family flour averaged $7.32 per barrel 
in 1871-^72, $7.46.8 in 1872-^73, $6.60.4 in 1873-'74, $5.43 in 1874-'75, 
$5.52.3' in 1875-76. Extra flour, during the same years, respectively 
averaged $7.14.6, $7.15, $6.25.5, $5.18.3, and $4.65.6; superfine, during 
the same years, averaged $6.06, $5.56J, $5.06^, $4.41.7, and $3.90. 

Wheat — ^The crop of 1875 was inferior, but a large surplus remained 
from the excellent crop of 1874 in first hands, which came into market 
in such quantities as to prevent a great rise in prices. It was also mixed 
with the imperfect now grain to improve the quality of the flour, but a 
considerable portion of the latter was found entirely unfit for milling, 
and hence was thrown into the feeding-trough. As the harvest of 1876 
approached, the fine prospects of the crop greatly depressed the price of 
the old one. The demand, however, was good during the whole year. 
The receipts were 1,052,952 bushels, a decline from the preceding year 
of 82,436 bushels, or over 7 per cent. Shipments, 558,252 bushels ; a 
decline of 42,370 bushels, or 7 per cent. As but little wheat was author- 
itatively graded during the year, itis difficult to compare prices. Sales 
were generally made by sample, and the average on the full range of 
samples was $1.10,17 i>er bushel, against $1.16,6 the preceding year. 

Com, — ^The corn trade exceeded that of any previous year, receipts, 
4,115,564 bushels, an increase of 420,003 bushels, or over 11 per cent.; 
shipments, 1,028,325 bushels, an increase of 432,410 bushels, or 72 per 
cent. The crop of 1875 \uis very abundant, but in many regions de- 
pendent on the Cincinnati market it had not been secured in very 
good order, and hence it presented a very inferior quality. As but a 
small proportion could be graded as No. 2, a new grade (No. %) was 
established by authority of the chamber of commerce. At the open- 
ing of the commercial year the market showed considerable strength, 
prime mixed ear being quoted at 70 to 71 cents per bushel ; but all 
throu£:h the year pricesdeclined, with some partial reactions. The closing 
quotations were 44 to 47 cents. The annual average prices of this kind 
of corn for the last Ave commercial, years, respectively, were as follows : 
1871-?72, 45 cents: 1872-^73, 42.6 cents: 1873-'74, 60.5 cents; 1874-?75, 
72.62 cents ; 1875-76, 51.62 cents.. 
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Oats. — ^Notwithstanding the comparative failure of the oats-crop of 
1875 in Kentacky and Southern Ohio and Indiana, the trade in this grain 
showed great enlargement. The receipts were 1,441,158 bushels, a gain 
of 117,778 bushels, or nearly 9 per cent Shipments, 321,756 bushels, a 
gain of 128,513 bushels, or 66 per cent. Begions generally contributing 
to other markets came in to supply the deficiency of the districts imme- 
diately around the city. The northern counties of Ohio, Indiana, and 
Illinois furnished a good quality of feeding-oats, while Southern and 
Central Missouri sent some less desirable. The crop of 1874 went out 
at high prices. The crop of 1875 opened at 40 ^ 52 cents for No. 2 mixed , 
but steadily declined until nearly the close of the year, reaching 31 to 
35 cents at the end of August, 1876. The average price of this grade was 
38 cents, against 59 cents in the preceding year and 48.2 cents in 1873-74, 

Eye. — ^Therye trade, on the whole, exceeded that of any previous year ; 
receipts, 500,515 bushels, an increase of 164,105 bushels, or nearly 50 
per cent; shipments 178,403 bushels, an increase of 80,158, or over 81 
per cent. The supply throughout the year was abundant,«but the quality 
poor, having shared in the disasters of 1875, so fatal to the small grains 
of this region. A large part of the crop of Ohio, Indiana, and Illinois was 
returned as rejected. Its apparent lack of keeping qualities prevented 
speculation, as none desired to accumulate grain that showed tendency to 
spoil. Bye from ^Yisconsin and some from Kansas and Missouri was, on 
the whole, above this suspicion, but there were exceptions. Prices for 
No. 2 opened at 80 ^ 82 cents, but shrunk through the whole year, with 
an occasional fitful reaction, and dosed at 55 ^ 58 cents. The average 
for the year was 74.4 cents per bushel, against $1.05,8 the preceding year, 
92.9 cents in 1873-74, and 75.8 cents in 1872-'73. The samples of the 
crop of 1876, marketed at the close of the year, were good^ on the whole, 
and indications of an abundant yield caused a decline in prices. 

Barley. — The receipts exceeded those of any previous year, being 
1,651,944 bushels, an increase of 442,251 bushels, or nearly 40 per cent. 
Shipments, 232,556 bushels, an increase of 149,823 bushels, or 181 per 
cent. The barley marketed was mostly inferior, but good samples came 
from California, Canada, and New York. The market was active and 
well supplied throughout the year. Owing to injuries from bad weather, 
very little of the barley in the market was graded. No. 2 spring opened 
at $1.16 ® $1.18, and fell off by November $1 ® $1.10 ; No. 2 fall 
appeared in the latter part of the year, ranging from 70 to 80 cents i^er 
bushel. It was mostly sold by sample, and that which approximated 
No. 2 fall averaged $1.20 per bushel, against $1.41 the preceding year. 

The flour and grain movements at Cincinnati during the last five com- 
mercial years were as follows : 



Prodaots. 


1871-T2. 


ie72-'73. 


187».*74. 


Eecoipts. 


Sbipmonts. 


Keoelpta. 


Sbipmenta. 


Ileceipts. 


Shipmenta. 


Floor 


..barrola.. 
..buahels.. 

.bnshels.. 

do.... 

do.... 

do.... 

do.... 


588,930 
782,144 


410,501 
323.405 


7G5.469 
860,454 


560,829 
412,722 


774, 016 
1,221,176 


551,774 


Wheat 


783.990 


Flonrandwiieat. 

Corn 

Oata 

l:ye 

liarloy 


3,676,794 
1,829.866 
1,160,053 
357.300 
1,177,306 


2,375,910 
846,633 
230,963 
110,464 
26,984 


4. 687. 79!) 
2. 2.10, 544 
1, .720, 979 
426, GIH) 
1,228,245 


3,216,867 

324,183 

324,718 

61.577 

37,456 


5,005,756 
3,457,164 
1,372,464 
385,934 
1.084,500 


3, 542. 860 
6&'»,718 
216. G60 
117.349 
90,688 


Total 


8, 201, 3S8 


2. 990, 953 


10, 123, 227 


3,964,801 


11,395.818 


4, 626, 275 
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Products. 


1874-75. 


• 1875-'76. 


Beoeipto. 


Shipments. 


Receipts. 


Shipments. 


Flour 

Wheat 


barrels.. 

bushels.. 

bushels.. 

do.... 


607, 578 
1,135,388 


473,460 
600,622 


636,504 
1, 052. 952 


396,217 
558,252 


Flour and wheat 

Com 


4,623,278 
3,695,561 
1,323.380 
336,410 
1,100,693 


2,967,922 

595,915 

193,242 

98,245 

62,733 


4,235,472 
4,115,564 
1,441,158 
500,515 
1, 551, 944 


2, 539, 337 

1,028,325 

321,755 

178,403 

232,556 


Oata 


do.-. 


Jlye 

Barley 


d9.... 

do.... 


Total 


11,086,322 


3, 938, 057 


11,814,653 


4,300,376 





GHIOAGO. 

Flour.— Tha receipts of flour were 2,955,197 barrels, a gaia of 329,314 
barrels, or 12^ per cent., over 1875, and the shipments 2,034,838, a gain 
of 349,725, or 15 per cent. The city mills manufactured 271,074 barrels, 
against 249,663 in 1875 ; they were kept running during the whole year 
to nearly their full capacity. The city manufacture was confined mostly 
to three establishments. The market was generally quiet, and fre- 
quently dull. The wholesale trade, especially, was greatly reduced. 
Formerly trade was not considered as very active unless transactions 
involved the sale of 15,000 or 20,000 barrels per day.' During 1876 few 
days exceeded 4,000 barrels, while the average of the year was not over 
3,000 barrels per day. Yet with this low average of the wholesale trade 
the sales of 1876 somewhat exceeded those of 1875. The decline in 
wholesale transactions is due to the growing disposition of bakers and 
store-keepers tp order direct from the mill and thus save one set of mid- 
dlemen's profits. Much flour not handled by city operators was sent to 
Chicago to gain the benefit of the excellent inspection laws there iu 
force. The increase in shipments prevented any gr^at accumulation of 
stocks, and hence holders were not at any time under an undue pressure 
to sell. The city mills disposed of their products chiefly in direct sales 
to consumers or retail dealers. 

A great change has taken place in later years in the character of the 
Chicago flour trade. The milling capacity of the Northwest has greatly 
increased. Formerly the country mills found it to their interest to send 
their stocks to Chicago, where a steady demand existed for shipment to 
the Eastern States and to Europe, but of later years they have estab- 
lished direct relations with the markets of consumption in the East, and 
now ship direct. The foreign export trade has been greatly affected by 
the improvements in handling grain by elevators, which have lessened 
the expense of shipping raw grain. English millers now purchase 
American wheat and largely mix it with cheaper wheats from South- 
eastern Earope and Egypt, thereby producing a flour which meets the 
great bulk of the home demand. The English mills have also exten- 
sively introduced the " middlings purifier,^' which enables them to ex-, 
tract a larger amount of flour than formerly from the crushed grain. 
This revival of the flour manufacture of England has especially curtailed 
the foreign export 'from Chicago, shifting the demand from -flour to 
wheat. But the decline in shipments to the East and to Europe has 
been partly made up by an increase in local con8umi)tion and in the sup- 
ply of neighboring regions. The spring-wheat flour of the Northwest, 
with its recent improvements in manufacture, is encroaching even upon 
the winter floor of regions farther south, and successfully competing 
with best white winter flour in all the leading markets of the country. 
A considerable foreign trade in bagged flour has sprung up, embrac- 
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ing grades below average spring extras. These bagged flours are 
mostly sent to Scotland and the north of England, where they meet 
a popular prejudice in favor of flour put up in this way. The quality 
of the flour made from the crop of 1875 was unsatisfactory, and 
especially destitute in keeping qualities. Henco there was no disposi- 
tion to accumulate stocks. This kept the market steady in small trans- 
actions to meet current wants. The mixture of old wheat with new 
caused some prejudice against the crop of 1876, but its superiority soon 
became apparent. Kansas flour declined in receipts ; its dark color over- 
balanced its other good qualities, and the demand became restricted. 
Nebraska mills have gained some reputation by samples already afforded, 
and an increasing trade in their flour is anticipated. The Department 
record of prices, compiled at the beginning of each month, shows that 
choice winter extras ranged from $6.50 to $7.87 per barrel during the 
year 5 patent springs, from $6 to $9 ; spring superfines, from $2.50 to $4. 
The maximum prices were in the early summer. The average price for 
the year for shipping extras was $4.75, against $4.92 J in 1875 and $5 in 
1874. Minnesota flour of all grades averaged about $5.75. 

Wheat— The wheat trade fell oflF greatly in 1876; receipts, 10,574,058 
bushels, a decline from 1875 of 7,632,312 bushels, or over 31 per cent. ; 
shipments 14,361,950 bushels, a decline of 8,822,399, or 38 per cent. 
Prominent among the reasons of this diminished trade was the poor 
quality of the crop of 1875, together with the small demand for low 
grades, which constituted the greater portion of that crop. The close 
inspection which thus classified the crop was considered remarkably 
strict and deterred many shippers from passing their grain through this 
market by the fear that it would not meet the requirements of the board 
of trade. Yet, strict as it was, a large quantity of wheat graded as No. 
2 was defective in the keeping qualities required for this grade, and 
injured the reputation of the market by heating in the bin. A combi- 
nation was also formed for the shipment of the low grade wheats, repre- 
senting them as equal to Chicago No. 2,^but their deficiency in keeping 
qualities prevented their export to Europe, and they lay in New York 
magazines, slowly worked off to meet the demands of local consump- 
tion. This combination, though short lived and ending in serious dis- 
aster to all its participants, succeeded in injuring greatly the reputation 
of Chicago wheat. The market dragged heavily through the spring, 
and prices went down in consequence of exaggerated reports of the 
poor condition of the crop of 1875. Another combination during the 
summer quietly cornered the wheat-market and succeeded in bearing 
prices to a very low point, just in time to take advantage of a rise caused 
by threatening aspects of the Turkish question. A lack of transporta- 
tion facilities eastward by rail was severely felt by shippers during the 
summer and fall. These are some of the causes alleged for the dimin- 
ished wheat movement at this point. The following table shows the 
annual and monthly range and the average of prices of No. 2 spring- 
wheat during the year and for the last four years: 



Month. 



January . 
February 
March... 
April.... 

May 

Jnno 

July 

Aufuut 
" - 'et 



Loweat 


nighcat. 


ATornj^o. 


«0 05 


$1 02i 


eoosi 

1 Oil 


07» 
96| 


1 05 


1 05 


1 00 44J 


95* 


1 05i 


1 01} 


WJ 


1 OS 


1 03 


1 09^ 


1 08 


1 041 


83 


1 04| , oai I 

97} 89 940 


^\ 


1 11 1 03J 1 



Mouth. 



October... 
November 
December 

Tear— 

1876 

1S75 

1874 

1873 



Lowest. Hifihcat. ATorage. 



.ClOSi 
1 06i 
1 14} 



$1 16* 
1 13| 
1 261 



83 
83& 
81^ 



1 26} 
1 31 

1 nsi 

1 40 



<L09i 
1 10 5-6 
1 191 



1 03 
1 02 
1 08 
1 17 
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The improvement in prices toward the close of the year is dae to short 
crops in the Northwest, as well as to the better quality ; there was a 
good demand for old wheat at the close of the year. Minnesota wheat 
has become quite popular with the English millers as one of the most, 
available for mixing with other wheats, but the short crop of Minnesota 
in 1876 limited this branch of trade at Chicago. 

Com. — ^The com trade of 1876 shows a great enlargement; the receipts 
were 48,668,640 bushels, an increase of 20,327,490 bushels, or over 71 
per cent., over 1875; the shipments were 45,629,035 bushels, a gain of 
19,185,151 bushels, or 73 per cent. This increased trade is attributed to 
the great yield of com in 1875 and to its inferior condition, which made 
producers and traders indisposed to hoard it. It was gathered, generally, 
in a damp condition, and was destitute of keeping qualities. Complaints 
against the inspection authorities caused some changes in the official 
board, after which the complaints ceased. The crop of 1876 was abun- 
dant and good, and ageneral disposition to crib it caused the receipts to 
be light. It was secured generally in good order, and hence would bear 
keeping. The low prices offered at the close of the year presented but 
little inducement to holders to part with it. The range of prices was 
remarkably limited, and less disturbed by speculation than formerly. A 
systematic effort wa« made to enlarge the consumption of western corn 
in England, and a large quantity was shipped from Chicago. As long 
as the grain commanded at least 26 shillings per quarter in the Euro- 
pean market, it was found profitable to ship it; but the supplies sent 
forward were in excess of the demand, and not over 25 shillings per quar- 
ter could be obtained for lots in good condition, while some that had 
been spoiled by heating on the passage were sold at 19 ® 22 shillings. 
The crop of 1875, not being in as good condition generally, as had been 
calculated, made a less favorable impression in England than liad been 
anticipated, and this materially afiected both the price and the de- 
mand. The annual and monthly range and average of prices of !No. 2 
com during the year and the last four years were as follows : 



Month. 



Lowest. 



JftDiury ... 
Febmaiy . . 
March 

^::::". 

Jane 

July 

Aognst 

September . 



.1 10 40 

44* 

44 

43i 

J?l 

43i 



Highest. 



•0 47J 
43 
47* 
481 
49 
471 
4a ■ 
47i 
47i 



Aremgo* 



10 43.4 
41.3 
44.09 
45.84 
4«.3 
45.7 
45.61 
44.65 
4&31 



Month. 



October... 
NoTomber 
December 

Tear— 

1876 

1875 

1874 

1873 



Lowest 



10 49 
All 

444 



38» 
46 
53 
89 



Highest 



4CJ 



49 
78| 
86 
53f 



Arorage. 



10 43.6 
43.85 
4o.2ti 



63| 
Go 
37 



OaU, — The market for oats exhibits a small increase in quantity but 
a decrease of nearly half in the value of the grain. The receipts were 
13,030,121 bushels, against 12,916,428 in 1875; shipments, 11,271,642, 
against 10,279,134. The course of the market was regular, and the trade 
was remarkably free from comers ] the disastrous results of the corner 
of 1875 still lingered as a warning in the memory of speculators, while 
the new rules of the board of trade rendered the process of combina- 
tion more difficult. The natural play of supply and demand depressed 
prices, as the large surplus of the crop of 1875 was even larger than had 
been estimated. The shipping movement of the old crop was very satis- 
factory, being much larger than during the preceding year. The low 
grades mostly went to New York, and the higher to New England and 
Burope, especially to England, where the feeders found a profit in usiog 
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our oats. The new crop of 1876 was poor and deficient^ not so much in 
the namber of measured bushels as in weight per bushel. Oats weigh- 
ing 25 to 26 pound per measured bushel were graded as Ko. 2, while at 
least three-fourths of the offerings failed to meet even this poor test. 
The result was a great demoralkation in the market. The new crop 
came in slowly, as holders, calculating from the short yield that prices 
would be higher, were disposed to hold on to their stocks. Western buy- 
ers did not care to take them, and hence they were sent forward to glut 
the eastern market. Dnriug the last five months of the year Chicago 
prices ruled relatively higher. The annual and monthly range and aver* 
age of prices during the year and the last four years were as follows : 



Honth. 



January... 
February . 
ICaroh.... 
Ai»ril 

M»y 

Jane 

July 

Aninut... 
September 



Lonreet. 



10 39} 
30| 

30 

30 
90i 



msheet 



;A.Tence. 



10 311 
33i 
34i 
33i 
31* 
311 

2* 
33 

33 



|0 3a6 
31.4 
38.78 
33.88 
3a 88 
S9.71 
88.77 
30.8 
33.48 



Month. 



October... 
November 
December. 

Tear— 

1876 

1875 

1874 

1873 



Lowest. 



33 



87 
374 



mebeat. 



341 

33i 
34* 



35 
63 
85 

401 



Aremse, 



39.87 
38.81 
33.74 



3U 

47 

46 



Bife.^'The receipts nearly doubled, being 1,447,917 bushels in 1876, 
s^gainst 699,583 in 1875; the shipments were 1,433,976, agahist 310,592, 
an increase of fourfold. This great disproportion in the shipments was 
caused by the close of nearly all the distilleries for the winter, necessi- 
tating the shipment of the receipts to other markets. Prices dragged 
through the winter and spring, but.in June a fair demand for European 
export arose, which advanced the prices of No. 2 to 72} cents per bushel, 
but the &ee receipts of the new crop reduced quotations to 50 cents. 
With a partial rally prices remained steady to IJovember, when reports * 
of a short crop in Germany caused a rapid clearing of the rye-bins of 
Chicago for shipment to Europe, which strengthened prices. In Decem- 
ber it was believed that most of the " visible supply " in the country was 
controlled by a single Ghicago firm. 

The annual and monthly range and average of prices during the year 
and the last four years were as follows : 



Montb. 


Iioweat 


Higbest 


Average. 


Montb. 


Lowest. 


mgbeit. 


Average. 


January 


CO 

63 

Si* 

67 
50 
50 
574 


••St 

66 
66 
71 
72* 
67 
58 
C5i 


10 66.7 
65.86 
64 

63.10 
65.67 
69.0 
59.78 
54 
C3 


October 




73 


•0 60.71 
61.63 


Febroary 


November 

Deoembcr 


2iarob 


71 09 


Anril 


Year— 
1876 




MSy.::::;.:..::.:: 


50 
65 

77 
56 


73 
115 
1 01 

61 




jTnuo 


^ 


Jalv 


1875 


Anjrnfft ....•x^^^ 


1874 


tS^ytember.. 


1873 











Barlea^.— Receipts 4,716,360 bushels, an increase of 1,609,063, or over 
50 per cent. ; shipments 2,687,932, an increase of 819,726, or 44 per 
cent. The market throughout the year was languid and unsatisfactory. 
The crop of 1875 in regions dependent on Ob&cago was poor, while 
Canada and New York raised abundant crops of good quality. This 
reduced prices to an unusual depression. An unsuccessful attempt at 
cornering brought heavy loss on the parties engaged in It; they were 
obliged to receive at 95 cents a large quantity of barley for which they 
13 A 
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were glad to accept 40 cents in New York, the grain being fit only for 
feeding. The new crop was better than its predecessor, yet it was defi- 
cient in choice brewing grain, hence a large quantity was imported from 
California, Canada^ and other quarters. The fall trade in western bar- 
ley was, therefore, as unsatisfactory as in the previous part of the year. 
The low grades were shipped eastward for feeding, while the small pro- 
portion of No. 2 remained to be speculated on, though orders from the 
East were few. The annual and monthly range and average of prices 
for 1876 and for the last four years were as follows : 



Month. 



Lowest. 



Highest 



A-venge. 



Konth. 



Lowest. 



Highest. 



Arerage^ 



January., 
rebmary. 
Haroh.... 

April 

May 

June— — -. 

July 

August.. .< 
September 



$0 75 
51 
52 
55i 
62^ 
55 
49 
69 
72 



$0 87 
80 
64 
64 
80- 
63 
71 



10 81.31 
67.1 
58.8 
59.72 
68.76 
59 
59.8 
73.8 
79.5 



October... 
Norember 
December 

Yoaiv- 

1876 

1875 

1874 

1873 



#0 80 
68 

m 



10 95 
80 

68i 



10 85.48 
73.63 
65.91 



49 

81 
81 
50 



95 

1 40 

2 00 
1 58 



69.38 
186 



The flour and grain movement of the last five years may be summa- 
rized as follows : 



Prodnott. 


1878. 


1873. 


1874. 


Beoeipts. 


ShipmenU. 


Beoeipts. 


Shipments. 


Beceipts. 


Shipments. 


Flour.. 

"Wlieat 


.barrels, 
.bushels 

.bushels. 
...do.... 
...do.... 
...do.... 
...do.... 


1.53^014 

12,724.141 


1.361.898* 
12,160,046 


9,487,376 
26,866,562 


8,303,490 
24,455,657 


8,666,679 
89,764,622 


8,306,576 
87,634,587 






Wheat and flour. -- 

Com 

Oata 

Rye 

Barley 


90,384,211 

47,366,067 

15,061,715 

1,189,086 

5,851,750 


18,966,686 
47,013,532 
18; 855, 587 
776,805 
5,038,308 


38,703.442 
38,137,232 
17.888,724 
1.189,464 
4,840.830 


35,973.107 
36,7H943 
15, 694, 133 
960,613 
3,366,041 


43,098,017 
35.799.638 
13,901.835 
791, 182 
3,354.981 


39.167,467 
32,705,884 
10,561.673 
335.077 
8; 404, 538 


Total 


89,192,849 


84,044.888 


100, 170, 101 


98,748,837 


96,945,053 


85,178,979 




Products. 


1875. 


1876. 




Beceipts. 


Shipments. 


Beceipts. 


Shipments. 


nour 


barrels. 


8,625,863 
24,206,370 


2,285,113 
23. 184, 349 


8,955,197 
16,574,058 


8,634.838 


Wheat 


bushels. 

bushels. 


14,361,950 


Wheat and flour . 


37, 335, 785 

28, 341, 150 

13,916,428 

699,583 

3,107,297 


34, 609, 914 

86, 443, P84 

10,279. 1:J4 

310,592 

1,868,806 


31, 350, 043 
48, 668, 640 
13, 030, 121 
1,447,917 
4,716,360 


87, 536. 140 


Com 


do.... 


4.5, 629, 035 


Oats 


do.... 


11,271,648 


Rye 

Barley 


do.... 

do.... 


1,433,976 
S, 687. 938 


Total 


82,400,843 


73, 511, 730 


99,813,081 


88,558,725 







MILWAX7KEE. 

Flour.— The receipts of floor from other points during 1876 at Mil- 
waukee amounted to 2,082,688 barrels, an increase compared with 1876 
of 638,887 barrels, or over 44 per cent. The number of barrels manu- 
faetnred was 647,581, a decline of 98,545 barrels, or 13 per cent., from the 
figures of 1875. The aggregate of receipts and manufactures of 1876 
was 2,730,269, an increase of 540,342 barrels, or nearly 25 per cent, over 



Digitized by VjOOQIC 



BEPOBT OF THE STATISTICIAN. 



196 



the previous year. The total shipments amoanted to 2,654,028 barrels, 
an increase of 490,682 barrels, or nearly 23 per cent. The deficiency of 
the wheat crop of 1876 in the re^on aronnd Milwaukee had no percep- 
tible effect npon the milling operations of the city till about the close of 
the year, when the depletion of interior stocks, especially of good wheat, 
began to appear. This deficiencv in raw material indicated an enforced 
decline in the aggregates manofactnred and marketed at least before 
the receipt of the crop of 1877. A comparatively small proportion of 
the flour from other points was for sale in the Milwaukee market, but 
was mostly received only for transshipment. Prices were generally 
steady and affected less than usual by the fluctuations of the wheat 
market, closing at an advance of 25 cents to 50 cents per barrel over 
the rates prevailing at the beginning of the year. Superfine spring 
brands opened and closed at $3 to $4 per barrel, running as low as $2.50 
during the last weeks of summer. Spring extras advanced gradually, 
but without reaction, from $4,25 to $6JM) at the beginning to $4.87 to 
$5.75 at the close of the year. Fancy springs showed scarce a ripple of 
variation, ranging from $6 to $8.25. Winter extras gradually rose from 
$5.60 ® $6.60 to $6.75 fS> $6.75. The latter ranged somewhat higher 
than extra State flour in the ISTew York market, the quotations being 
carefhlly made on the same days. 

Wheat— The wheat trade of Milwaukee shows a very heavy decline, 
the receipts of 1876 amounting to 18^174,817 bushels, a decrease of 
9,703,910 bushels, or nearly 35 per cent, from the receipts of 1875. The 
shipments were 16,804,394 bushels, a decline of 5,876,626 bushels, or 2J^ 
per cent., firom the previous year. The deficiency occurred entirely 
within the latter half of the year. Unfavorable reports of the prospects 
of the crop began to tell upon the receipts even a month before harvest, 
and the subsequent confirmation of these reports by the results of the 
harvest prodnced a very marked deficiency. The receipts of the crop of 
1876 during that year were only 7,083,777 bushels, against 14,302,942 in 
the previous year. The crop of 1876 was saved in excellent condition, and 
of its receipts at Milwaukee during the closing months of the year 12.14 
per cent, were graded as Fo. 1, 54.26 per cent, as No. 2, 28.30 per cent, 
as No. 3, and the remainder, 5.24 per cent., as rejected. Of the receipts 
of the preceding crop of 1875, 26.72 per cent, graded as No. 1; 41.60 per 
cent, as No. 2, 26.89 per cent, as No. 3, and 4.89 per cent, as rejected. 
The relative quality of the receipts of the last twelve crops is shown in 
the following table : 



Cropof- 


Ko.l 
spring. 


No. 2 
epiliie. 


No. 3 
spriag. 


B^eoted. 


Crop of— 


No.1 
spvini^ 


No. 2 
spdog. 


No. 3 
■priBg. 


Effected. 


1865 


77 

10.80 

60.20 

37.30 

34.00 

30.10 


P^et. 
15.60 
5a70 
34.30 
57.70 
56 
66.50 


Pvrvt, 

"28.*86' 
4.80 
SLOO 
0.30 
3L20 


PwcU 
7.40 
9.70 
a70 
1.10 
0.70 
0.20 


1871 


P(W«t 
28.09 
2a 40 
29.6 
35.67 
2&79 
12L14 


P«rd. 
68.09 
69.40 
64.3 
57.31 
41.50 
54.26 


2.82 

7 

6.00 

6.60 

26.89 

2&36 


Pmret, 

10 


1866 


1878 


20 


1867 


1873 


23 


1668 


1874 


42 


I860 


1875 A..... 

1876 


4 80 


1870 


I24 









The amount of wheat left over from 1875 was 3,266,966 bushels, which, 
added to the receipts, 18,174,817 bushels, made a total of 21,441,783 
bushels handled during 1876. Of this aggregate 16,804,394 bushels 
were shipped to other points, and 2,914,214 bushels ground into flour 
by the city mills, leaving a balance at the close of the year of 1,723,175 
bushels. No. 2 spring-wheat opened at 98J ^ 99 cents per bushel, and 
gradually rose, with a few minor reactions, to $1.03 ^ $1.08 J in June. 
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Daring the sammor it ranged mach lower, going down to 89|^ ^ 91^ 
cents at the close of July. With the incoming crop, however, prices 
steadily rose, reaching $1.2(>^ fa> $1.27 December 30. The same grade of 
wheat was uniformly about 2 or 3 cents per bushel higher than in 
Chicago. A still greater difference is noted in the quotations of Mil- 
waukee and Chicago No. 2 wheat in the New York market. This is 
attributed by Milwaukee statisticians to the higher requkements and 
more strict execution of their system of grading. 

Corn. — ^The receipts of com during 1876 were 798,458 bushels, against 
949,605 in 1875, and 1,313,642 in 1874; shipments 96,908 bushels in 1876. 
226,895 in 1875, and 556,563 in 1874. Nearly all the receipts of 1876 
were taken for consumption in the city and at neighboring points. The 
decline in the com trade is somewhat remarkable, in view of the immense 
yield of this crop for the past ten years and the marked increase of its 
production west of the Mississippi and in Wisconsin. Prices were com* 
paratively steady during the year, opening at 46 cents per bushel and 
closing at 44J cents ; the maximum, 52 cents, was in the middle of May, 
and the minimum, 42 cents, at the close of January. These prices ranged 
from 3J to 26 cents below those of 1875, and from 8 to 40 cents below 
those of 1874. The amount in store at the beginning of the year, left 
over firom 1875. was 24,481 bushels, which, with the receipts, 798,458 
bushels, made tne amount handled during the year 822,939 bushels. Of 
this amount 716,381 bushels were taken for local consumption and 96,908 
shipped to other points, leaving a surplus of 9,650 bushels. 

Oate.— Beoeipts 1,745,673 bushels, against 1,643,132 in 1875; ship- 
ments 1,377,560 bushels, against 1,160,450. The abundance and cheap- 
ness of com reduced somewhat the local consumption of oats. The 
receipts of the crop of 1875 during the first half of the year were of a 
superior quality, but the crop of 1876 was one of the poorest ever luuidled 
at Milwaukee. A very large proportion of the receipts weighed less 
than 28 pounds per bushel, and a very small part over 30 pounds. 
Prices opened at 31^ cents per bushel and closed at 33 cents, ranging 
from 5 to 30 cents below 1875. The surplus of 1875 in store at the be- 
gining of the year amounted to 66,568 bushels, which, added to the 
receipts, 1,745,673 bushels, made the total amount handled during the 
year 1,812,241 bushels. Of this amount local trade and consumption 
absorbed 301,372 bushels, and 1,377,560 bushels were shipped to other 
points, leaving a surplus at the end of the year of 133,309 bushds. Be- 
sides these aggregates, a considerable trade by farmers delivering with 
their own teams considerably swelled the local consumption, but of this 
class of receipts no account was taken. 

Bye. — ^The receipts were 354,859 bushels, an increase of 124,025 bush- 
els over 1875 ; shipments 220,964 bushels, a gain of 122,041 bushels. 
The crops of 1875 and 1876 marketed at Milwaukee were both large 
and of good quality, especially the former. The prices were steady 
during 187G, opening at 69 and closing at 72 cents, with a very nar- 
row range of variation. Quotations were from 4 to 45 cents lower than in 
1^5. The surplus left over from 1875 was 10,622 bushels, which, added 
to the receipts, made the total amount handled during the year 365,481 
bushels. Of this amount 220,964 bushels were shipped abroad, and 
93,513 bushels taken for local consumption, leaving a surplus at the 
close of the year of 51,004 bushels. 

Jjarfey.— The receipts of barley in 1876 amounted to 1,857,208 bushels, 
an increase over 1875 of 570,623 bushels. The shipments were larger 
than in any former year, amounting to 1,235,481 bushels, against 867,970 
in 1875, and 404,837 in 1874. The crop of 1875 was considerably damaged 
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by rains during harvest ; that of 1876 was saved in a much better con- 
dition, but was somewhat smaller in yield than its predecessor. Con- 
siderable quantities of old barley remained in hands of dealers np to 
harvest^^and holders found some difficulty in disposing of it. The 
market was generally in favor of buyers and against holders. This made 
the profits of handling this crop very meager at best, while in many 
instances heavy losses were incurred. From the beginning of the 
year till the incoming of the new crop the tendency of the market 
was to lower prices, the resultant decline amounting to 30 cents per 
bushel. During the fall months prices occasionally rallied, but the im- 
provement was not permanent, and the year closed upon a dull and 
declining market. Prices were at their maximum, 97 cents per bushel, 
at the begining of the year, and closed out at 80 cents, reaching the 
minimum of 60 cents in July ; they ranged from 4 to 50 cents lower than 
in 1875. The amount in store at the beginning of the year was 167,510 
bushels, which, added to the receipts, made a total of 2,297,329 bushels 
handled during the year. Of this amount, 1,235,481 bushels were 
shipped abroad and 822,735 bushels taken by the city brewers, leaving 
a surplus at the end of the year of 239,113 bushels. 

The following table shows the flour and grain movements at Milwau- 
kee during the last five years : 



ProdaoU. 



1S73. 



BeoeLpts. Shipments. 



1873. 



Beoeipta. Shipments. 



1874. 



Becolpts. Shipments. 



Floor baiTeI.<).. 

Wheat bashela.. 

Wheat and flonr ..bnshGls. . 

Com...... do.... 

Oats do — 

Bye do.... 

Bar^y do.... 

Total 



834,5»h2 
13, 6ia. 950 

17,789,009^ 
9, 140, 178 
1, M7, 726 
409. 573 
1, 447, 078 



1, S31, 966 
11,570,575 

17,730,505 

1.601.413 

1.338,028 

S09.751 

938,735 



1,S54,8S1 
88,457,937 

34,733,048 

931.391 

1,763.058 

376.634 

1,209,474 



1,805,200 
34,994,366 

34,080,366 
197,930 
990,525 
353.928 
688,455 



1,610,338 
85,638.143^ 

33,709,833 

1,313,643 

1,403,889 

384.583 

1.083.473 



2,217,579 
23,255,380 

la, 343, 275 
556,563 
786,039 
74,879 
464,837 



83,393,584 



81.818,481 



39,008,599 



36.153.094 



37, 795, 356 



35,165,593 



Products. 



1875. 



Beoelpta. 



Shipments. 



1876. 



Beceipts. 



Shipments. 



Floor f>arrelB.. 

Wheat hoshels.. 

Wheat and floor boahela.. 

Com ^ do.... 

Oats do.... 

Rye do — 

Barley do 

Total 



1.443,801 

87,878,727 



8,163,346 
82,681.030 



8.083,688 
18, 174, 817 



8,654.088 
16,804.394 



35,097.733 
949,605 

1.643.133 
830.834 

1,886»585 



33,497,750 

326.895 

1.160.450 

98,083 

867,970 



28,588,257 
793,458 

1, 745, 673 
354,859 

1.857,208 



30,065,034 

96,908 

1,377.560 

230,964 

1,335,481 



39,807,888 



35^851,988 



33,344,455 



38,995,947 



PEOEIA, 

JPtottn— The receipts of flour by river and rail amounted to 129,331 
barrels in 1876, against 97,734 barrels in 1875. The city mills manu- 
factured 200,000 barrels, an increase of 40,000 over the previous year. 
Receipts and manufactures in 1876, 329,331 barrels ; in 1875, 257,734 
barrels; total increase of receipts and manufactures, 71,597 barrels. 
Shipments in 1876, 178,512 barrels, against 134,019 in 1875. But few 
transactions in flour occur on 'change. 
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Wlmt—The receipts of 187G were 677,647 bnsliels; of 1875, 831,039 
bushels. The decrease in the receipts is attributed by local statisticans 
to the decreased yield of the wheat region dependent on the Peoria 
market. The deficiency is less in proportion than at other points. 
While the yield was below what was anticipated, the quality averaged 
well. The sales were principally to millers, the price varying in propor- 
tion to the quality and condition of the samples offered. Sales are uni- 
formly by sample. The shipments of 1876 were 155,210 bushels, against 
349,020 bushels in 1875. The falling off in the shipments being greater 
than in the receipts, shows an increased surplus left for manufacture by 
the city mills. Most of the sales on 'change were to millers for domestic 
manufacture. Prices of No. 1 winter opened at $1.12 G $1.25 per bushel 
in January, attained its maximum, $1.47 ® $1.50, in March, and feU to 
$1.10 ^ $1.12 in September, after which no quotations are reported. 
Ko. 2 winter opened at $1.10, rose to $1.28 ® 1.37 in the beginning of 
April, and closed the year at $1.15 Q $1.20. No. 1 spring received but 
little notice ; No. 2 opened at 80 ^ 90 cents, and closed at its maxi- 
mum, $1.20 Q $1.26^ No. 3 spring opened at 75 ^ 82^ cents, and closed 
at $1.09 ^ $1.15. 

Com. — The crop of the corn region dependent on the Peoria market 
was, on the whole, of fair yield and of better quality than in 1876. This 
accounts for the increased receipts, amounting to 7,662,695 bushels, 
against 6,206,300 in 1875, and constituting the heaviest supply ever re- 
ceived in the city in any one year. The shipments were 5,367,050 bushels, 
against 4,211,340 in 1875. Prices ruled much lower than in 1875, the 
maximum price of high mixed in store being 47 cents per bushel, rarely 
felling below 42 cents, except in the early part of the year, when a few 
sales were made at 35 cents. 

Oats. — The receipts of oats during 1876 were 3,418,810 bushels, against 
3,981,115 bushels in 1875. Shipments of 1876, 3,236,050 bushels, against 
4,169,025 bushels in 1875. The crop of the neighboring region was poor 
and unsatisfactory both in quantity and quality, much of it falling con- 
siderably below the standard weight. Prices ranged from 2^ cents per 
bushel to 32^ cents for No. 2 in store. 

Bye, — ^The rye-crop of the rieighboring country being unusually abun- 
dant and of good quality, the receipts at Peoria showed a considerable 
increase, amounting to 669,135 bushels in 1876, against 609,985 in 1875. 
Shipments, 589,330 bushels in 1876, against 442,255 in 1875. At the 
opening of the year No. 2 in store stood at 66 cents per bushel, declined 
to 48 cents in August, rallying gradually to 67 ^ 68 cents at the dose 
of the year. 

Barley. — The barley crop of 1876 was also abundant around Peoria, 
though somewhat damaged by rains in harvest, rendering the modt of 
this grain unfit for brewing; hence prices were low» and as sales were 
by sample, no definite report of prices was recorded. Eeceipts, 714,090 
bushels in 1876, against 439,938 in 1875. Shipments, 271,740 bushels, 
against 263,990. 

SAINT LOXnS. 

The flour and grain trade of Saint Louis during 1876 was the largest 
ever known, showing an aggregate of receipts 25 per cent, greater than 
those of 1875, and 11^ per cent, gteater than those of 1874, the maxi- 
mum of previous years. This is attributed in great part to the 
improved facilities in transportation and the reduced tarifif of railway 
freights eastward. The merchants of Saint Louis have long urged the 
obronio grievance of unjust diaorimlnation on the part of raalway com- 
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panies against the interests of that city. Although the termiuas of 
fifteen railroads, Saint Lonis has been treated as a way station. Bat 
this discrimination has finally been removed through the energetic asso- 
ciated efforts of the mercantile interest so far as the lines rnnning east- 
ward are concerned, and the same benefit is expected to result from the 
infiaences brought to bear upon the southern roads. The Mississippi 
Biver remained open during the year up to December 3, and steamer 
freights were reduced to a point which threatened at times to ruin the 
river-carrying trade. These are some of the changes to which may be 
attributed .the great enhancement of the flour and grain trade in 187G. 

FUmr. — The flour trade shows a decline in all its branches. The 
receipts from other points were 1,071,434 barrels, a reduction of 228,947 
barrels compared with 1875 ; 1,441,944 barrels were m&nnfactured, or 
42,877 barrels less than the previous year ; 254,596 barrels were shipped 
by Saint Louis merchants from country mills direct to eastern markets, 
or 50,125 barrels less than in 1875. The total number of barrels thus 
received, manufactured, and shipped was 2,767,974, a decline of 321,949 
barrels compared with 1875. 

The decline in the receipts is greatest in the spring-wheat brands firom 
the North. This is supposed to be due to the general adoption of the 
** new process '' in the northwestern spring- wheat region, especially to 
the west of the Mississippi Eiver. The receipts of this class of flour 
amounted to only 65,958 barrels in 1876, against 142,393 barrels in 1876. 
To a great extent, however, this falling off was compensated by an 
increase in the receipts of brands made of low-grade and rejected winter- 
wheat. The receipts from Ohio, Indiana, and Illinois also declined, on 
aooonnt of the short crops in those States and the inferior quality of the 
wheat harvested. Beceipts by the southern roads also declined, but 
those from the West slightly increased. 

The falling off in city manufacture is largely due to the destruction by 
flre of the Anchor Mills, the largest in the city, which in 1876 pro- 
duced 186,867 barrels. Tnese mills were not rebuilt till the dose of the 
y^ar. There Bxe now in the city twenty-fiye flonring-mills, with an 
aggregate capacity for the production of 10,350 barrels per day, or 
3,^9,560 per annum. Allowing each mill sixty days in each year for 
repairs, the milling capacity of Saint Louis may be approximately 
stated at 2,600,000 barrels per annum. Less than half this capacity 
was used during 1876, for a variety of reasons. The wheat-crop of 
1875 was injured before and after harvest by incessant rains in the wheat 
xegion tributary to Saint Louis manufacture. Business depression also 
restricted trade to an unusual degree during the first half of 1876, and 
produced very unsatisfactory results. But the crop of 1876, constituting 
the greater part of the wheat ground in the latter half of the year, was 
of excellent quality and secured in good order, but heavy rains loft the 
wheat marketed in the earlier part of the season too tough for good 
grinding, except at the rate of two-thirds the usual daily production. 
The flour produced during this period of enforced slow grinding proved 
to be of excellent quality, which induced large purchases by eastern 
dealers, especially in New England. Toward the close of the year it 
was not unusual to find the product of both city and country mills sold 
ahead for two to four weeks. This demand, in part, resulted from the 
threatening aspects of the European eastern question and the proba- 
bilities that ouly the sword could disentangle its complications. I3ut in 
November eastward railroad freights made a rapid advance, which 
eau^ a correspoudiug advance in prices and a consequent decline in 
purchases. Several causes conspired at the close of the year to enhance 
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the price of wheat, and the shrinking of the margin of manafactaring 
profit caused the mills to redace their prodact. The same canses 
operated to reduce the amount shipped directly from couiitry mills by 
Saint Louis dealers. The stock on hand January 1, 1876, and left over 
from 1875, waslGI,880 barrels, making the whole amount handled 
during the year 2,029,854 barrels. Of the shipments, 2,217,578 barrels 
were direct from the city and 254,506 barrels from country points, as 
before stated; 310,898 barrels were taken for city consumption, leaving 
on hand, December 31, 137,782 barrels. Of the shipments, 1,205,129 bar- 
rels were sent southward, against 1,440,680 in 1875, and 978,689 eastward, 
against 1,006,475 the previous year ; down-river steamers took 768,304 
barrels and up-river steamers 46,881. The heaviest railroad shipment, 
by the Indianapolis and Saint Louis Bailroad, was 368,980 barrels, an 
aggregate nearly equaled by the Saint Louis, Iron Mountain and South- 
ern, and by the Chicago, Alton and Saint Louis Bead. In spite of the 
diminution in receipts and manufactures, the trade was unusually satis- 
factory both to millers and traders. The reduction is believed to be 
only temporary, while the business has been placed on a more profitable 
basis than in former years. An increased manufacture in years to come 
is coniidently predicted. 

The total amount of iiour handled by Saint Louis millers and dealers 
during the last eight years was as follows : 





1869. 


1870. 


1871. 


1872. 


18T3. 


1874. 


18T5. 


1976. 


deceived 


Barrels. 
1,310,555 
1,068,592 

307,860 


Barrels. 
l,4»l,02n 
l,3ol,7TJ 

407,561 


Barrels. 
1,428,408 
1,507,915 

364,043 


Barrels, 
1,259,933 
1,294,708 

440.631 


Barrels. 
i;296,457 
1.420,287 

324,891 


BarrOs, 
1,683.898 
1.573,202 

228,789 


1,300,381 
1,484,821 

304,721 


BarrOt. 
1,071,434 
1,441,944 

254,506 


Maaufactared 

Sold direct tram 


Total 


2,677,007 


3,250,960 


3,300,366 


2,995,362 


3,041,635 


3,485,889 


3,089,923 


2,767,974 






Shipment!' 


2,172,761 


1,790,TJ9 

-"T"- 


2,676,523 


2,247,040 


2,506,215 


2,981,760 


2,480,877 


2,217,578 



The stocks of flour left in store at the close of each of the last eleven 
years were as follows: 1866, 53,678 barrels: 1867, 52,690 barrels ,• 1868, 
61,686 barrels ; 1869, 70,321 barrels ; 1870, 88,126 barrels; 1871, 161,683 
barrels; 1872, 132,302 barrels; 1873, 68,848 barrels ; 1874, 117,261 bar- 
rels ; 1876, 161,880 barrels; 1876, 137,782 barrels. 

These figures show that while the operations in flour have not very 
greatly varied in volume, the amount manufactured has steadily 
increased. Over two-thirds of the wheat received at Saint Louis is 
ground by her own mills. She still retains unimpaired her ascendency 
as the greatest flour-manufacturing center in the world. 

The prices of flour were remarkably uniform during the year. Winter 
family opened at $6.60 to $7.60, and closed the year about the same, reach- 
ing a maximum of $7 to $8 in April, and falling to $6 ® $6.86 in Sep- 
tember. Extra opened at $4.26 ^ $4.60 and closed at $4.60 ^ $6.10. 
It fell to $3.10 ® $3.90 in June, and rose gradually to its maximum at 
the close of the year. 

Whe(U. — ^The trade in wheat shows a marked increase, the receipts 
during 1876 being 8,037,574 bushels, against 7,604,266 bushels in 1875. 
Saint Louis mercJbants also shipped direct from country points 64,360 
bushels. There were left over from 1875 772,866 bushels, making a total 
handled during the year of 8.874,790 bushels. Of this aggregate, 
2,630,007 bushels were shipped, direct to other points, 64,350 bushels 
from points outside the city, and 6,669,477 bushels ground by the city 
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mills into flour, leaving a surplas at the close of tho year of 510,956 
bushels. GDhe supply of wheat from the West shows a marked increase. 
The supply from that qnarter rose from 2,830,707 bushels in 1875 to 
3,862,346 in 1876. From the South receipts fell off about 700,000 bushels, 
and from Southern Illinois and points on the Ohio Biver about 100,000 
bushels. But from railroads running through Northern and Central 
Illinois the receipts increased from 1,104,273 bushels to 1,613,048. The 
east and west zone, of which Saint Louis maybe called thecenter, greatly 
increased its contributions, while the territory to the north and south 
fell off. The crop of 1875 in Missouri fell short of its predecessor, being 
11,160,000 bushels, against 15,385,000 in 1874. The crop of 1875 was 
saved in poor condition, but that of 1876, covering the receipts of the last 
half of the year, was generally satisfactory, though the proportion of 
No. 2 wheat was smaller than was anticipated at harvest. The export 
demand was unusually great, causing a shipment of 2.,630,007 bushels. 
or about 60 per cent, greater than in 1875. The city mills converted 
into flour 5,669,477 buiSiels. Over half the shipments were by the To- 
ledo, Wabash' and Western Bailroad, and less than 200,000 bushels^ 
north and south, by river. 

The market for red winter-wheat No. 2 opened January 3 at $1.41} 
^ $1.42 -per bushel. It gradually declined| with a few feeble reactions, 
to $1.38 ^ $1.39 at the close of the year. No. 3 opened at $1.27, and 
went down to 95 cents in July, but rallied slowly, reaching $1.33} ® 
$1.34 at the end of the year. 

Com. — The great increase in the grain trade is found in com, of which 
the receipts in 1876 were 15,249,909 bushels, against 6,710,263 bushels in 
1875, and 6^991,677 bushels in 1874. This increase was mostly by the 
western railroads and the Missouri Biver, which together brought 
12,095,646 bushels in 1876, against 2,337,342 bushels in 1875. The Mis- 
souri, Kansas and Texas Bailroad increased its freight from 18,407 
bushels in 1875 to 1,147,390 bushels in 1876. The receipts by eastern 
railroads and the Illinois Biver fell off 1,274,350, while the northern 
lines of rail and river declined over a million bushels. Besides the city 
receipts, the amount shipped by Saint Louis dealers direct from points 
in the country amounted to 687,447 bushels. There were from 1875 
412,598 bushels, making the total amount handled during the year 
16,349,954 bushels. Of this aggregate 12,728,849 bushels were shipped 
to vanous points, the leading lines of shipment being the Ohio and Mis- 
sissippi Bailroad, which took 4,133,057 bushels; the Toledo, Wabash 
and Western road taking 2,865,798 bushels ; the New Orleans steamers 
taking 2,379,982 bushels ; the Indianapolis and Saint Louis road taking 
1,662,905 bushels, &c. The city mills ground into corn-meal 1,711,812 
bushels, and other branches of local consumption absorbed 668,774 
bushels, leaving a surplus at the end of the year of 553,072 bushels. 
The corn-crop of Missouri in 1875 was very large, being estimated at 
128,000,000 bushels, having been a comparative failure in 1874. The 
corn-meal manufactured amounted to 427,953 barrels in 1876; 480,557, 
in 1875 J 451,577, in 1874; 422,534, in 1873; 264,722, in 1872; 213,418, 
in 1871 ; 165,231, in 1870 ; and 107^877, in 1869. This branch of manu- 
facture, though exhibiting some diminution of results in the last year, 
is regarded as on the advance in real prosperity, and as promising a con- 
siderable enlargement in the years to come. Of hominy and corn-grits, 
the mills tamed out 19,004 barrels in 1876 ; 19,631, in 1875 ; 20,488, in 
1874; 26.573, in 1873 ; 13,109, in 1872 ; 12,615, in 1871; 13,002, in 1870: 
and 8,910, in 1871. The receipts of corn-meal ficom without amounted 
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in 1876 to 17,768 barrels, being about half of the receipts of 1874 and 
one-third of those of 1872. This trade is declining. 

Corn No. 2 mixed opened on the 3d of January at 37^ Q 38J cents j 
rose to its maximum quotations, 48^ fS> 48^ cents, in April, and then, 
T?ith some fluctuations, fell to 39 <S) 31)J cents at the close of the year. 
Corn-meal, city kilu-dried, ranged \fith little variation during the year 
from $2.10 to $2.55 per barrel. 

Oats, — The oats trade shows a considerable decline in 1876, the 
receipts being only 3,660,912 bushels, against 5,006,850 bushels in 1875, 
There were also shipped direct from country points 8,360 bushels ; the 
surplus left over from 1875 was 89,078 bashels, making the total amount 
handled during the year 3,758,350 bushels. Of this amount 1,932,982 
bushels were shipped abroad, 1,662,805 were taken for local consump- 
tion, and 154,202 were left over at the close of the year. The decrease in 
receipts was found mostly in the Korth and West \ eastern and southern 
supplies were felightly in advance of last year. Nearly all the exx)orts 
went South, only 107,206 bushels being sent eastward. The crop of 
1875 was light in quantity and weight throughout liie West, and very 
unsatisfactory to both buyers and sellers. 

Prices showed no great fluctuations ; No. 2 mixed opening at 34^ Q> 
35 cents at the beginning of the year and closing at 32^ ^ 33 cents, with 
a fall to 29 cents about the end of July. 

Rye. — The receipts of rye were 399,826 bushels, against 275,200 in 
1875. There were also shipped from points in the country 345 bashels. 
Adding 26,589 bushels, the surplus remaining over from 1875, the total 
amount handled was 426,760 bushels. Of this amount 304,192 bushels 
were shipped to other points, and 71,269 were ground in the city mills, 
leaving a surplus at the close of the year of 50,954 bushels. Of rye 
flour there were manufactured in Saint Louis 23,310 barrels in 1876, 
19,303 in 1875, 21,432 in 1874, 19,475 in 1873, 14,060 in 1872, 19,307 in 
1871, 8,658 in 1870, and about 15,000 in 1869. Prices of rye No. 2 
opened at the beginning of the year at 67 cents per bushel and closed 
at 70^ cents, the lowest point being 59 cents, in July and August. Bye- 
flour was very uniform in price, being quoted at $4.25 <S) $4.75 per bar- 
rel on the Ist of January, and $4.50 ® $5 on the 1st of December; the 
minimum, $4 ® $4.50, was during July and August. 

Barley, — ^The barley trade was larger than during any previous year, 
the receipts reaching 1,492,985 bushels. The surplus left over from 
1875 was 117,815 bushels, making the total amount handled during the 
year 1,610,800. The receipts were considerably in advance of those of 
1875, which were 1,175,337 bushels. Of the receipts 2^^,680 bushels 
were shipped to other points, and 1,187,434 bushels taken for city con- 
sumption, leaving a surplus at the end of the year of 199,686 bushels. 
Of the receipts 493,845 bushels were from the North, being grown 
mostly in Minnesota ) 458,783 bushels were brought to)m the East, a 
small proportion coming from Canada; a little came up the Mississippi, 
and 441,716 bushels from the West. The receipts from Minnesota, both 
in quantity and quality, surpassed those of any former year, exodling 
even the Canada barley. The fair weather of October and gooA prices 
prompted the farmers to market their stocks with great freedom. 
Brewers also purchased large supplies for storage, fllling their bins 
almost to their utmost capacity. This caused a slack demand after 
November 1 for all inferior grades. The crops of Kansas were abun- 
dant, but of inferior quality. Iowa barley was scarce and poor. In the 
latter part of September Texas sent some good winter-barley to this 
market. Oalifoniia barlQr was of better quality and lower pnce than 
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in 1875. The amount of beer manufactured was 477,123 barrels, and of 
ale 1,996 barrels. 

The flour and grain movements at Saint Louis for the last live yejirs 
were aa follows : 



Frodactfl. 



Flonr barrols 

Wheat basliels. 

Com — do.., 

Corn-m«al barrola, 

rionr and wheat. . .bushels 
Com and corii*meal. . .do. . 

Oata do.. 

Rye do.. 

Barley do.. 

Total 



187B. 



1873. 



1874. 



Bocoiptii. Shipmeuts.! Becelpts. iSfaipmonts. Boceipta. 



1,95&,933 

«, 007, Qtn 

9, 479, 387 

51,807 



12, 307, ($58 
9, 684, '215 
5, 467, 800 
377, 587 
1, a63» 48(5 



29,100,740 



2,247,040 
918. 477 

8, 079, 739 
834, 938 



12, 153, 677 

9.019,491 

3,467.534 

150, SOd 

87,566 



24,878,538 



1, 296, 457 I 2, 506, 215 

6,185,038 1,210,286 

7,701,187 , 5,2C0,916 

39,278 ' 358,736 



12, 667, 323 

7, 858, 299 

5, 359, 853 

356,580 

1,158,615 



27, 400, 670 



13,741,361 

6, 695, 860 

3,215,906 

206,652 

125^604 



23,984,683 



1,683,898 

6,255,821 

6,991,677 

34,595 



16, C74, 711 
7,130,057 
5,296,967 
288,743 
1, 421, 406 



30, 811, 884 



Shipments. 



2,961,760 

1.938,841 

4,148,556 

402,871 



16, 847, 641 

5,760,040 

3^027,663 

166,133 

227,418 



26,028,895 



Prodaota. 



187a 



Beeeipta. Shipmenta. 



1876. 



Beeeipta. Shipments. 



Flour barrels 

Wlieat , bnah^, 

Cora do.. 

Coin-meal .bairela. 

Floor and wheat bnahala. 

Com and com-meal do... 

Oftte do... 

Kye do... 

Barl^ do... 

Total 



1,300,381 

7,604,265 

6,710,963 

31,706 



2,480,877 

1,569,453 

8,583,974 

420,399 



.1.071,434 

8,037,574 

15^249,909 

17,768 



9,217,578 

9,630,007 

19; 728, 849 

383,942 



14, 106, 170 
6, 837, 087 
5,006,850 
275,200 
1,171,337 



13,066,838 

5,205,570 

2,877,035 

134,960 

146,330 



13,394,744 
15,320,961 

3,660,912 
- 399,826 

1,499,985 



13^717,897 

14.018,817 

1,932,983 

304,199 

223,680 



97,306^644 



92,330,733 



34,969,448 



30,197,569 



SAN FBANCISOO. 

Flour. -^The flour trade and manufacture of San Francisco has rapidly 
increased during the last few years. The receipts of the calendar year 
1876 were 560,881 barrels, against 513,686 barrels in 1875. The barrel 
on the Pacific slope contains 2 centals, or 200 pounds, 4 pounds larger 
than the barrel used on the Atlantic slope or in the Mississippi Valley. 
The exports by sea for 1876 were 608,143 barrels, the declared value of 
which was $2,560,769 ; the export of 1875 was 497,163 barrels, valued at 
$2,476,151. From the way in which the statistical records are kept, it 
will be easier to give the receipts and exports by " harvest years ^ than 
by calendar years. The harvest year closes June 30 of each calendar 
year, beginning with July 1 of the preceding year. A consolidated 
statement of the receipts and exports of flour and wheat will be fonnd 
below. 

Flour in the San Francisco market is arranged mostly in three grades : 
superfine, extra-superfine, and family. Superfine and lower grades are 
the staple export to China, Japan, and the Pacific islands. Different 
grades of extra-superfine are sent to England and to Central and South 
America. Family flour, especially its finer grades up to " giltedged," 
is mostly taken for home consumption and for export to the United 
Kingdom. Of the 508,143 barrels exported during the calendar year 
1876, 213,621 barrels went to England against 264,066 barrels in 1876 1 
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207,456 in 1874, 245,708 in 1873, and 0,091 in 1872. This direct British 
export has rapidly increased, and promises to become a permanent 
featnre of the trade. China and Japan took 192,104 barrels in 1870, 
121,174 in 1875, 144,188 in 1874, 135,457 in 1873, and 115,058 in 1872. 
These are the largest items of export. The coast-trade to New York has 
nearly ceased, only 520 barrels having been sent by that ronte, against 
11,215' in 1873. In the local terminology of the market. New York, 
Oreat Britain, and Australia are designated as casnal, and other conn- 
tries as regnlar, castomers. In 1870 the casnals took 220,415 barrels, and 
the regnlars 287,728; in 1875 the casnals took 203,118, and the regulars 
234,035 ; in 1872 the casuals took only 31,238 barrels, while the regulars 
took 215,850 barrels. The subsequent equalization of the figures shows 
a tendency of some of the casuals, especially Great Britain, to become 
regular customers. 

The prices of flour during 187G were remarkably uniform ; quotations 
of superfine made at the beginning of each month ranged from $4 to $5 
per barrel ; extra-superfine, from $4.50 to $5.50 ; family and fancy, from 
$5 to $0.50, the maximum being in May and the minimum during the 
last four months of the yeaf. The "gilt-edged" flour, made by the 
Golden Age, Golden Gate, and Yallejo Starr Mills, ranged from $7 to 
$7.50 per barrel. It should be remembered that on the Pacific coast 
business is regulated by the specie standard, and the above prices rep- 
resent gold values. 

WAeaf.— The Oalifornia wheat-crop of 1870 was the largest ever raised 
in the State, being estimated by local authorities at 22,000,000 centals, 
or over 30,000,000 bushels. The season, on the whole, was favorable to 
shippers, the immense crop having attracted a large number of ships 
for its transportation. The receipts at San Francisco during twenty- 
one and a half harvest years will be found below. 

The receipts of the calendar year 1870 were 10,030,840 centals, or 
17,720,070 bushels. Yet of this immense supply there were left over in 
the State at the close of the year only 3,040,727 centals, or 0,067,868 
bushels, equal to only one-sixth of the crop of 1876 ; a considerable por- 
tion of this surplus was Oregon wheat. The delay of the regular win- 
ter rains at the close of the year caused the impression of a short crop 
in 1877, and to a considerable degree maintained the tone of prices, 
which had been raised by the prospect of a general European war. 
Low freights also enhanced the shipping demand, and the Pacific coast 
farmers disposed of their immense yield at very good prices. The mar- 
ket opened in January at $1.05 to $2 per cental, but began to decline in 
the spring, reaching $1.00 to $1.05 in July, the new crop bringing only 
81.50 to $1,571. In September these rates began to advance, reaching 
by the end of^the year $2.15 to $2.25. The quantity sold for shipment 
during the year was 11,000,000 centals, or over 18,000,000 bushels. The 
special feature of the trade was the immense shipment to Europe; En- 
gland took over 15,000,000 bushels, Belgium nearly 1,000,000, France 
over 250,000. 

Com.— The receipts of 1870 were 214,216 centals, or 357,025 bushels, 
against 101,213 centals, or 268,088 bushels, in 1875. This cereal is but 
of limited growth on the Pacific coast. The crop of 1876 was unusuiJly 
large and prices fell in conseiqnence as low as $1 per cental, but rose 
again to $1.17^ to $1.25 before the close of the year. 

Rye.— This grain is also of limited culture on the Pacific coast. The 
receipts at San Francisco during 1876 were 20,184 centals, or 33,640 
bushels, against 10,423 centals, or 27,372 bushels, in 1875. The market 
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opened in July at $1.50 to $1.52 per cental, and closed in December at 
$1.75 to $1.80. 

Oats.— The receipts of oats in 187C were 344,972 centals, or 574,953 
bushels, against 340,898 centals, or 578,163 bnshels, in 1875. The mar- 
ket in July, \irith the advent of the new crop, was weak, closing at $1.20 
^ $1.75 per cental, having reached $1.50 ^ $1.85 in Angast. With sub- 
sequent flnctuations, the year closed with quotations at $2.05 ^ $2.50. 

Barley. — ^This crop ranks next to wheat in the San Francisco grain- 
trade, as it does in the cereal production of California. The crop of 
1876 was the largest ever raised in the State ; its abundance ran down 
prices to an unprecedentedly low figure. The receipts of 1876 were 
1,907,953 centals, or 3,179,922 bushels, against 1,023,471 centals, or 
1,705,785 bushels, in 1875. The receipts were nearly double and the 
shipments more than doable those of the previous year. Toward the 
close of the year there was a rise in prices, which partially compensated 
the low rates previously prevailing. California brewing-barley is now 
shipped to all parts of the civilized world, and the growing demand has 
made barley-growing one of the most promising agricultural industries 
of the Pacific coast. The market opened in July at 90 cents percental, 
and closed in December at $1.15 ^ $1.40, having had several reactions 
during the intervening months. The exports of 1876 amounted to 
357,887 centals, or 586,478 bnshels, against 126,188 centals, or 210,313 
bushels, in 1875. Of the exports, 124,446 centals, or 207,408 bushels, 
were sent to foreign countries, 179,139 centals, or 298,565 bushels, to 
'Sew York by sea, and the remainder eastward by rail. The declared 
value of the shipments for 1876 was $414,481, against $215,984 in 1875. 

The receipts and maritime exports of fiour, wheat, oats, and barley 
for twenty-ono and a half harvest years were as follows : 



Tears. 



1B56-'5T 

H?57-'58 

li5:>8-'5a 

la'ia-'eo 

Ibti0-'61 

1861-V>2 

186a-'63 

1863.'64 

1864-'65 

l865-'66 

1866-'67 

1867.'6e 

1868-'69 

1869-70 

1870-71 

l871-'79 

lR7ft-73 

Ifrr3-'74 

1874-'75 

1875-'76 

July 1, '75, to 
Jaa. 1, ld77. 



Flour, Iwrrola. 



^ 

M 



3n, 

5, 
20, 

Uil, 
10-2, 
144. 
52, 
01, 
•271!, 

4a"i, 

423, 
453, 

:j:>2, 
1%. 

270, 

«i44, 
18'?^ 
445, 



Wheat, basbels. 



SCO, 717 

4115, 087 

721, 070 

1,641,710 

3,601,205 

2, 2C8, 697 
3, 107, 753 

3, 076, 863 
879, 802 

3, 678, 59' 
8. 3:«, 243 
«, 386, GIO 
10,077,250 
96210.287,72.1 
2191 7,371,215 
079 3,986,110 
045 17,968,15.- 
71013,049,702 
501 1 16, 346, 293 
143 10,995,430 



3S9,2C^ 296, 6^0114,: 

I 



F^ 



37,095 

6,335 

205 

636,277 

2, 549, 873 

1,419,740 

1, 739, 420 

1, 765, 48? 

42,282 
1, 732, 525 
6, 060, 317 
6, :«9, G.J0 
7, 290, 873 
8, 106, 485 
5, 95;i. 07" 

2, 340, C3 
16. 371. 147 
12, 122, 068 
14, 055, 590 
10, 227, 448 



Wheat ADil Hour con- f.^,. i.nRi.Mfl 



g 
M 






757, 
589, 
064. 
098, 
170. 
801, 
905, 
579, 
553, 
586, 
8:t5, 

39il, 
194, 
220, 
9?H, 
686. 
079, 
397, 
655, 
282, 



352! 210, 
367 32, 
440 103, 
745 931, 
100 2,535, 
522 1,923, 
693 2, 463. 
873, 2,547. 
477 499, 
Onll 3, 130. 
9e8; 8,387, 
540! H,455. 
000 9.559, 
310; 9,871, 
760 6, 934, 
0201 3, 691. 
553n,Ge9. 
307 15,343, 
518 17,068. 
3aj[l2, 453, 



262, 
310. 
533. 
361, 
525, 
586, 
295, 
506, 
456, 
571, 
002 547, 
575 369. 
473 390, 
205 498, 
172^ 
032 



I 



240 13, 
065 179, 
7471364, 



C53 13, 385, 207.15, 773, 073 14, 868, 352 281, 91; 



50tt, 
C'37, 
372334, 

'"405, 
50<J, 
3S9, 



Barley, bnsliels. 



Pi 

•3 



759, 
1,062, 
1,299, 

915, 
1, 12I>, 
1,01H, 

720, 
1,018, 

730, 
1,T28, 
1, 216, 
1, 064, 
1,014, 
1.254, 
1,169, 
1.320, 
1,635, 
1, 878, 
2, 072, 
1,903, 



110,613 
237, C?7» 
493, 000 
115, 410 
565, H93 
314, ;t62 
33S 83,015 
572 67,115 
720 23,200 
682 5«3, 317 
"236,92:» 
52,245 
980jlja,0(W 
WO 500, 870 
230.013 
27,847 
378,212 
4O0,SKKI 
30J, 570 
340,227 



2,140,411^449,800 
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REOAPITULilTION. 



The comparative receipts and ahipments of flour and grain at the 
foregoing points may be tabalatod as follows : 

Flour y barrels. 



CiUes. 



New York 

BoatoD 

Philadelphia.. 

BaltlTnore 

Cincinnati' 

Chicago 

Milwaalcee..... 
Saiut Louist . . . 
San Franciscot ■ 



1878. 



Beoeipts. Shipmento. 



3.043,907 
1, 566. 017 

987,450 
1, 175, 967 

582,930 
1,532,014 

834.303 
1,359,933 



1,908,798 

817.586 

113,036 

888.553 

410,501 

1,361,388 

1,331,986 

3,347,040 

347,088 



1873. 



Iteoelpts. 



3,546,568 
1,795,873 

954,680 
1, 318, 613 

765, 469 
8,487,376 
1,354,831 
1,396,457 



Shipmenta. 



1,655,331 

831.361 

143, 386 

359,566 

560,839 

3,303,490 

1,805,300 

3,506,315 

479, 418 



1874. 



BeoeiptA. 



4,017.207 
1, 890, 487 

915,636 
1,539,337 

7^4,916 
3,066,679 
1,610.338 
1,683,898 



Shipmenta. 



'3,468,733 

387,718 



474.758 

551, 774 

3,306,576 

3,817.579 

3,981,760 

535,683 



ClUea. 



New York.... 

Boaton 

Philadelphia.. 

Baltimore 

Cinoinnfttl.... 

Chicago 

Milwaukee 

Saint Loais . . . 
San Franciaoo 



1875. 



Aeceipta. Shipments. 



3, 941, 331 
1,637,978 

988,190 
1,546,905 

597,578 
S,68^883 
1. 443, 001 
1,300.381 

513,586 



1, 953, 667 

871, 170 

160, 748 

453,000 

473,460 

3,885,113 

3,163,346 

$^480,877 

497,163 



1876. 



Beceipts. Shipments. 



4. 051, 665 
1,836.985 

970. 781 
1,389,538 

636,504 
3.955,197 
3,083,688 
1,071,434 

560,581 



1, 914, 183 

868,093 

198,473 

436,094 

396,817 

3,634,838 

8.654,038 

3, 817, 576 

508, 143 



* Commercial yeara ending Angoat 31. 

tBeoeipta do not include pome manufacture, which in 1871 amoonted to 1,394.798 barrela: in 1873, to 
1,394,798 barrela: in 1873, to 1,)30,387 barrels; in 1874, to 1,581,000 barrela; in 1875, to 1,424,831 barrela; in 
1876. to 1,441,944 l^arrola. 

X Barrela contain 3 centala, or 300 pounds, each. The shipments of San Francisco include only exports 
by sea. 

Wheats bushels. 



Cities. 



New York..... 

Boaton 

Philadolphia... 

Baltimore 

Cincinnati .... 

Chicago 

Milwaukee 

Saint Louia .... 
San Francisco. 



1873. 



Beceipts. Shipments^. 



16,338,433 
403,436 
4, 160, 800 
3, 456, 100 
763,144 
13, 734, 141 
13,618,959 
6, 007, 987 



13,899,390 
151,800 
413,761 
88,035 
333,405 

13,160,046 

11,570,575 
918,477 

10,118,971 



1873. 



Beceipts. Shipments. 



35, 559, 870 

880,747 

4,378,800 

8, 810, 917 

860,454 

36,866,563 

38,457,937 

6,185,038 



27, 801. 839 

486,138 

1,938,310 

1, 158, 097 

413,733 

34, 455, 657 

84, 994, 866 

1, 310, 386 

15,893.366 



1874, 



Beceipts. Shipments. 



41,817,315 
1,363,017 
5,471,700 
6, 456, 834 
1.381,176 
89, 764, 633 
35. 6-28, 143 
8, 355, 321 



33,541,740 
1,063,366 



3,556,848 

783,990 

37, 634, 587 

33,355(380 

1, 938, 841 
13. 434, 450 



1875. 



1876. 



ClUss. 



Beceipts. 



Shipments. 



Beceipts. 



Shipments. 



New York.... 

Boaton 

Philadelphia. . 

Baltimore 

Cincinnati 

Chicago 

Milwaukee ... 
Saint Lonia ... 
San Franciaco 



34,814,768 
1, 035, 109 
5, 950, 800 
4, 400, 670 
1, 135, 388 

34, 306, 370 

37, 878. 727 
7, 604, 265 

13, 334, 088 



36, 193, 693 

784, 941 

3, 302. 054 

3, 046, 430 

600,622 

33, 184, 349 

33,681,020 

1, 562, 453 

12, 508, 333 



37, 042, 104 

504, 767 

4,485.000 

3. 945, 247 

1, 052. !>52 

IG, 574, 05ti 

18, 174, bl7 
8, 037, 574 

17, 726, 076 



34,358,205 

113,915 

2. 989, 704 

1, 659, 861 
558, 252 

14, HG 1, 950 
16,804.394 

2, 630, 007 
16, 613. 235 
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Wheaty including flour, reduced to btcshels. 



Cities. 



New York 

Boston 

Philadelphia... 

Baltimore 

Cinciiinati 

Cbioago 

Siilwaakeo 

Saint Louis .. . 
SanlVancisco. 



167S. 



Receipts. 



31, 452, 963 
8. 33S, 511 
9, 098, 050 
8, 335, 935 
3, 676, 794 
20,384,211 
17, 789, 969 
12, 307, 652 



Shipments. 



19,313,880 
1, 239, 790 
977,941 
1, 500, 790 
2, 375, 910 
18, !)66, 686 
17, 730, 505 
IS, 153, 0*77 
11,354,411 



1873. 



Beceipts. 



53,292,710 
9. 857, 107 
9, 146, 200 
9, 373, 977 
4, 687. 799 
38,703,443 
34, 732, 042 
19,667,323 



Shipments. 



36.078,484 
1,642,933 
2,650,240 
2,055,927 
3. 316. 8C7 
35, 073, 107 
34, 020, 266 
13. 741, 361 
17, 600, 356 



1874. 



Beceipts. 



61,903,250 
10. 814, 452 
10,049,880 
14,261,819 
5, 095, 756 
43,098,017 
33, 709, 833 
16, 674, 711 



Shipments. 



45, 855, 3t 
2, 500, 950 



5, 930, 638 
3,542,800 
39, 167. 467 
33,343,375 
16,847,641 
16,102,925 



1875. 



1876. 



Cities. 



Beoeipts. 



Shipments. 



Beoeipti. 



Shipments. 



New York.... 

Boston 

Philadelphia.. 
Baltimore. . . . . 
Cincinnati..., 

Chicago 

Miiwankee.... 
SaintLonia... 
San I'rancisoo. 



53, 921, 423 
9, 224, 969 
10, 161, 750 
12,224,895 
4,623,278 
37,335,785 
35, 097, 738 
14, 106^ 170 
15,608,018 



35,962,028 
8, 140, 791 
4, 105, 794 
4,311,430 
2,967.983 
34, 609, 914 
33,497,750 
13,966,838 
14, 994, 148 



47,300,489 

9,689,693 

9,338»905 

10,898,937 

4,835,478 

31,350,043 

38^588,857 

13,394,744 

80,588,961 



33,988,210 

1,453,380 

3, 051, 869 

3,790,331 

2,539,337 

87, 536, 140 

30, 074, 534 

13, 717, 897 

19,153,950 



Comj bushels. 



Cities 



1878. 



Becoipts. Shipments. 



1873. 



Beoeipts. Shipments. 



1874. 



Beceipts. Shipments. 



New York..... 

Boston 

Philadelphia... 

Baltimore 

Cincinnati 

Chicago , 

Hilwankee 

Saint Loais.... 
San Francisco. . 



40,800,939 
5, 090, 755 
8,137,380 
9,045,465 
1,893,866 

47,366,087 
3, 140, 178 
9,479,387 



25^653,603 

1. 673, 760 

3,462,473 

5^157,835 

846,632 

47,013,558 
1,601,413 
8,079,730 



24,576,345 
3,558,363 
8.833,400 
8,330,449 
2,259,544 

38,157,839 

921, 391 

7,701,187 



15, 416, 787 

162.739 

8,008,368 

6,003, 6J8 

324,183 

36,754,943 

197,020 

5^260,916 



29,329,000 
3,303,641 
5^954,700 
9,355,467 
3, 457. 164 

35,709,638 
1,313,642 
6,991,677 



86,447,807 
380,854 



5, 959, 757 

658.718 

3^705.234 

556,563 

4,148.556 



Cities. 



1875. 



^1 



Beceipta. 



New York... 

Boston 

Philadelphia.. 

Baltimore 

Cincinnati ... 

Chicago , 

Mnwankee..., 
Saint Lonis . . 
San Francisco 



28,488,707 

^ 346, 340 

7,130,000 

9,567,141 

3,695,561 

88,341,150 

049,605 

6,710.263 

868,688 



Shipments. 



12,955,525 

1, 551, 776 

4,601,586 

6, 989, 607 

595,915 

86, 443, 884 

826,895 

3,583,974 



1876. 



Beceipts. Shipments. 



26, 899, 162 

9, 330, 435 

20,261,675 

24, 684, 230 

4, 115, 564 

48, 688, 640 

798, 4.'S8 

15.249,909 

357.023 



16, 877, 251 
4,521,841 

16,790,691 

20.953,724 
1,028,325 

45,629,035 
96. 90S 

12,728,849 



Digitized by VjOOQIC 



208 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

Oat8j btcshcls. 



Cities. 



New York 

BMton 

PbiUdolphlft... 

Baltimore 

Clnoinimti..... 

Cbioaffo 

VilwAokee — 
Saint Louis.... 
San Francisco.. 



1873 



1873. 



Receipts. 



J3. 448, 187 
8,785»641 
5,830,400 
1,950,161 
1,160,053 

15,061,715 
1,597,786 
5^467,800 



Shipments. 



32,718 



830,963 

19,855,537 

1,338,088 

3,467.504 

31,781 



Receipts. 



11.835,490 
3,363,364 
5,960,565 
1,855,018 
1,589,979 

17,888,784 
1,763,058 
5^359,853 



Shipments. 



49.573 



384,718 

15^694,133 

990,525 

3,815,906 

17,891 



1874. 



Receipts. 



10.798,^0 
3.037.969 
4.70.5,000 
1, 149, 186 
1,378,464 

19,901,935 
1.403,889 
8,896,967 



Shipments. 



199,938 



816.660 
10.561,673 

796,030 
3,097,063 

139,856 



Citiaf. 



1875. 



Receipts. 



Shipments. 



1876. 



Receipts. 



Shipments. 



Kew York.... 

Boston 

Philadelphia.. 

Baltimore 

Cindnnftti .... 

Cliica^o 

Milwankee ... 
Saint Louis... 
San Francisco, 



10,636,078 

8,833,544 

3,890.400 

9n,.M4 

1,383,380 

13,916,488 

1,643,13» 

'5^006.850 

578,163 



138.508 



33,800 



193,849 

10,819,134 

1, 160. 450 

9; 877. 035 

8,038 



19.951,965 
8,699.150 
4,484,600 
810,818 
1,441,158 
13,030,181 
1,745,613 
3; 600, 918 
574,953 



694,431 



861,176 



391,755 

11,971,648 

1,377.560 

1,938.983 

6.999 



Byey bushels. 



Cities. 


1819. 


1873. 


1874. 


Reodpti. 


Shipments. 


Receipts. 


^pments. 


Receipts. 


Shipments. 


waw York ..■■■■■......... 


491,851 
13,989 
• 390,940 
90,938 
357.300 
1,199,086 
409,573 
317,587 


693,356 


995.447 
33.335 
870.600 
100.519 
496.660 
1,186,464 
376,634 
356,580 


1,069,140 


509,114 
34,873 
810,191 
118,634 
365,934 
791,189 
884k 589 
988; 743 


641,661 


Boston ....«-.•«•-••...... 




Phila^AlnhiA 








naltimarA .._ ............ 


"'"iii'iii" 

776,805 
909,751 
150,908 






Cincinnati 


61,577 
960,613 
855,998 
806,698 


117,349 




335,077 


\filwaiikoo . .......■..■.■. 


74,879 


Saint Louis ...••...•. 


166.133 




















Cltlss. 




1875. 


1876. 


Receipts. 


Shipments. 


ReoeipU. 


Shipments. 


New York 


301,654 
87.878 
187.550 
74,520 
336.410 
699.583 
830.834 
875,200 
87,372 


906,898 


1,687,007 
H504 
679,100 
118.160 
500,515 
1,447,917 
354.'8S9 
399.896 
33.640 


1,336.423 


Boston - - 




PhiladelDhiA 




431,833 


Baltinioro 






Cincinnati !........ 


98.845 
310,599 

08.933 
134,960 


178,403 


Chicago 


1,433,976 


MilwaulkOP 


890,964 


Saint Lonis 


304.19a 
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CitiM. 



KewYork..... 

Boston 

Philadelphi*... 
Cinoimuiti ...•< 

Chioago •. 

HUwankee.... 
8«lntLoiiia.... 
fian Fjnnciioo. 



1872. 



Receipts. 



3, 964, 441 
539,038 
730,380 
1,177,306 
5,251,750 
1,447.078 
1,263,486 



Shipments. 



17,402 



26,984 

5,082,308 

938,725 

87,566 
314,559 



1873. 



Receipts. 



2,444,206 
332,849 
1,066,392 
1,228/245 
4,240,239 
1,209,474 
1,158,615 



Shipments. 



40,040 



37,456 
3,366,041 
688,455 
125,60* 
465,875 



1871 



Receipts. 



Shipments. 



2,770,000 


3,560 


4|8,615 
1,236,392 






1,084,500 


90,688 


S. 354, 981 


2,404.538 


1,083,472 


464,837 


1,421,406 


S97,41tt 




379,631 



Oltiet. 



ie7& 



1876. 



Reodpts. 



Shipments. 



ReeeipU. 



Sbipmonts. 



New York.... 

Boston , 

Phi]«delphift.. 
Cinoinnati .... 

Ghioago 

KUwMkee.... 
8«£DtLonis... 
8«n Franolfloo. 



4,V10,508 
503,539 
1,652,700 
1,109,493 
3,107,297 
1,286,585 
1,171,337 
1,705^785 



110 



82,723 

1,868,206 

867,970 

146,330 

810,313 



6,779,532 
789,689 
1,329,200 
1,551,044 
4,716.360 
1,857,208 
1,492,985 
3,179,922 



«7.95i^ 



232; SS6 

9,687,932 

1,235,481 

883,680 

586,478 



All graimj including flour, reduced to bushels. 



omM. 



1878. 



Receipts. SUpmsnts. 



1873. 



Receipts. Shipments. 



1874. 



Receipts. SUpmsnts. 



Hew York .. 
Boston ...... 

Tbilsdelphis 
Bsltimore... 
Cincinnati.. 

Chicago 

Milwankee.. 
Saint Loois. 



89,196,926 
17, 068; 086 
84, 117, 150 
19,431,499 
8,864,328 
89,192,849 
83,393,524 
89,700,740 



46^881,478 



3,990;953 
84,044,888 
81,818,421 
84,878,536 



93,390.492 
17,996,808 
84,697,157 
19,060,017 
10,1^897 
100, 179,101 
39,008,599 
87,400,670 



53,198,360 



3,964,801 
92,948,837 
36,153,004 
83,984,683 



106,108,630 
17,996,409 
88,436,163 
84,600,850 
11,395,818 
96,945,053 
37,795^358 
30,811,884 



73,876^508 



4,696^875 
85,m979 
35,1^503 



187S. 



1876. 



Receipts. 



Shipments. 



Reosipts. 



Shipments. 



New York.. 

PhiladcSTphia 
Baltimore... 
Cincinnati .. 
Cliicaffo...... 

lyOlwankee., 
Saint Loois. 



91,686,000 
18,899,702 
22,^58,400 
21,988,069 
11,088,328 
82,400,843 
.^,807,888 
87,396,644 



48,076,097 



3,938,047 
73,611,730 
34,852,018 
8^.330,733 



95, 610; 563 
88,m560 
36t.008,880 
36,489,539 
11,644,653 
99^813,081 
35,851,988 
34,90,448 



63, 568; 157 



4,300,376 
88,558,735 
83,344,455 
30,197,569 



LIVESTOOK MAE^TS. 

NEW YORK. 

The- trade of 1876 was not satis&ctory either to western shippers or to 
wholesale butchers in the city, several of the latter having been com- 
pelled to suspend operations during the year. The causes of disturbance 
liave not been abated, nor have apprehensions of future trouble been 
14a 
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allayed bj the developments of the year. What is called the <^ oarrying 
process ^ is still operative to a serious extent. This process consists in 
selling to obtain money to pay for previous purchases. The solid sub- 
stantial men of the market are demanding an abatement of this nuisance. 
The abases of the credit system have bc^n felt in this market, consider- 
ably affecting the normal relations of the trade. It is hoped that in the 
regular development of basiness these abases wiU disappeaiv. By means 
of reirigeratUig-steamers transporting slanghtered animals, a large in- 
crease of the export trade has been secured, thus enlarging the demiM^^d 
for live stock at this point. The receipts of all classes of animals daring 
1876 shows increaae, except milch-cows and swine. The steady expan- 
sion of the trade within ten years, and especially since the close of the 
civil war, still continaes to be one of its marked features. 

The receipts of different kinds of farm-animals for the past nine years 
are shown in the following table : 



N. 



1868. 1869. 



1870. 



1871. 



1872. 



1873. 



1874. 



1875. 



1671. 



Beeres 
Cows.. 
Calve* 
Sheep . 
Swine. 



293,101 

5,3e«2 

82.935 

1, 400, 62:) 

976, 511 



325,761 

4,836 

93, 984 

1, 479, 563 



356,026 

5,050 

116,457 

1, 463, 878 



380,934 

4,646 

121,937 

, 3ai, 97r) 



901,' 30ei| * 899i e^Sjl,' SlMJ 49L* 



425,275 

5,089 

115, 130 

1, 179, 518 



442, 744 

4,701 

116,015 

1. 206, 715 



1, 922, 777 jl, 9p5, 3S9 



454,033 453,060 
3, 676 5. 034 

104,719 117,580 
1,165.3531,238,530 
1,774,2281,388,541 



477,276 
3,967 

125,594 
1,247.890 
1,282.171 



Cattle. — The receipts of 1876 show an increase of 24,216, but this does 
not fully indicate the increased beef consumption, as the receipts of 
dressed beef from the West have also grq^tly enlarged. An important 
export trade in dressed beef, which was inaugurated during 1875, has 
grown to unexpected proportions. Eei'rigcrating-steamers have been 
Itted up, and toward the close of the year averaged 1,000 carcasses per 
week from New York and half as many from Philadelphia. The total 
number shipped from New York during the year was 22,500, the weekly 
average at the beginning of the year being much smaller than at fts 
close. If this number had been thrown on the home-consumption market, 
it would have created great disturbance, by increasing the supplies 
beyond the utmost limits of the demand. The average price of beeves 
of all grades daring the year was $9.95 per cental, or $1.25 less than the 
average of 1875. Prices reached their maximum iu January, but declined 
gradually till May, when a reaction began, but it was aga4n followed by 
depression. The arrival of holiday stock at the close of the year caused 
a steady enhancement. The January range of prices was $7.50 to $13.50 
per cental, and the average $10.70 ; February range, $7.50 to $13.50,- 
average $ 10.25 5 March range, $8.25 to $13, average $10.25 5 April range 
$8.25 to $13, a^verage $9.94; May range, $7.50 to $12, average $9.95; 
June range, $7 to $11, average $9.50 ; July range, $7.50 to $11, aver- 
age $9.60 ; August range, $6.25 to $10.50, average $9.14 ; September 
range, $6.50 to $11.25, average $9.43 ; October range, $6.75 to $11, 
average $8,96; November range, $6.75 to $11, average $9.51 ; Decem- 
ber range, $7 to $12.50, average $9.55. Milch-cows tell off 1,067 from the 
number marketed daring the previous year. The shipment of milk from 
the interior, either fresh or^rtificially condensed, is superseding the use 
of cows in the city, which, in too many cases, are fed upon distillery 
slops, and produce an unhealthy and even poisonous milk. This branch 
of the cattle trade has been for some years declining. Prices have a 
comparatively narrow range. Calves were marketed iu large numbers, 
the increase over the preceding year being 8,014. The figures in the 
above table show only the live calves sent to this market. A large 
number of dressed carcasses are also imported, adding very materially to 
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the amount of real marketed. The veal trade is amnnaDy inoreaflimf , 
bat the Bnpplies are almost entirely for city consumption. The greatest 
supply is during May and June, when the prices run lowest. At the 
opening of 1876 prices ranged from $4= to tlO-oO per cental, but gradu- 
ally fell to $3.50 ^ $7 during the midsummer, after which a gradual 
rise was noted, which continued till the end of the year, the closing 
quotations beiug $4 (a> $9.50. 

Oattle products. — Barreled beef: Eeceipts, 103,205 barrels and tierces, 
against 45,506 in 1875 ; exports, 119,778 barrels and tierces, against 
86,881. Butter : Eeceipts, 1,306,475 packages, against 1,084,309 in 1875; 
exports, 107,151 centals, against 42,341 in 1875. CJieese: Beceipts, 
2,184,288 packages^, against 2,321,705 in 1875 ; exports, 949,656 centals, 
against 921,137 in 1875. Tallow : Eeceipts, 67,448 packages, against 
26,779 in 1875 ; exports, 585,636 centals, against 414,309 in 1875. 

Sheep. — The number of sheep and lambs marketed during 1876 was 
1,247,820, an increase of 19,290 over 1875. Sheep in the New York 
market hate two elements of value, one in the weight and market-price 
of their fleeces, and one in the quantity of mutton in the carcass. 
During the early part of the year, when wool was low and of dull sale, 
sheep were not very profitable stock for dealers or producers. The mut- 
ton demand seemed to be subject to very ri^d limitations, so that when 
a surplus was thrown upon the market it could not be easily disposed 
of by any ordinaiy reduction of prices. Lambs are usually marketed 
about the middle of April, the first arrivals being sold at 15 cents per 
pound, or, without weighing, at $8 or $9 per head. The arrivals of full- 
grown sheep are unshorn up to May 1, after which they are mostly de- 
nuded of wool. In 1876 prices during the first four months ranged from 
$4 to $8.50 per cental. They then began to decline, ranging during sum- 
mer and fall from $3.50 to $6.50, and closing the year at $4 ® $7.50. 
An attempt was made in a small way to create a demand for American 
mutton in the British markets. The refrigerating-steamers engaged in 
the beef export began toward the close of the year to stow sheep car- 
casses in the smaller spaces of the cooling-rooms, and thus about 
2,000 dressed sheep ^ere sent across the water. In this way it is hoped 
that a considerable mutton export will be inaugurated, which may grow 
into a permanent trade. The sheep trafi^c during the year was, on the 
vi^hole, quite unsatisfactory. 

Sheep products. — ^Yool: The receipts of wool during 1876 were as fol- 
lows: Foreign carpet, 40,110 bales, equal to 16,221,842 i)ouuds ; foreign 
clothing, 3,188 bales, equal to 1,511,817 pounds ; California, 27,404 balos, 
equal to 15,121,700 pounds; Texas, 11,451 bales, equal to 3,435,300 
pounds; New Orleans, 21,431 bales, equal to 6,429,300 pounds; other 
southern, 1,454 bales, equal to 541,200 pounds ; interior and western, 
19,181 bales, equal to 3,836,200 pounds; total, 124,309 bales, equjd to 
47,007,459 pounds ; total for 1875, 129,335 bales, eqnal to 40,924.216 
pounds ; total for 1874, 123,246 bales, equal to 40,583,881 pounds. The 
exports are insignificant. The stock left over at the close of 1876 was 
7,912,000 pounds ; of which 1,108,000 pounds were foreign, and the re- 
mainder domestic. 

iSwine. — ^The swine trade, during 1876, continued to manifest the same 
declining tendencies which had characterized it during 1875. The total 
nomber marketed was 1,282,171, a decrease of 106,370. For many years 
the number of marketed animals showed a tendency to increase, reach- 
ing the maximum, 1,985,389, in 1873; each subsequent year has pre- 
sented a falling off. The preparation of hog products for foreign whip- 
ment has been annually prosecuted on an increasing scale at various 
points in the West, especially Chicago, interfering with the live-hog trade 
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of New York. An incFeasing trade in dressed carcasses, however, in 
some measure compensates the decline. Prices rnled at $9.25 ^ $11.50 
darinpr the first four months of the year, and subsequently fell to $6.50 
fS> $7.75 in October. The closing quotation of the year was $8 ^ $8.25. 

PHILADELPHIA. 

The receipts of all kinds of farm-animals at Philadelphia during 1876 
were in advance of the figures of 1875. This increased supply was 
doubtless caused in part by the increased demand for fresh meat created 
by the great Centennial Exposition ; but the increased permanent pop- 
ulation of the city and of its suburban towns requires a corresponding en- 
largement of the supply of animal-food. The markef wjis mostly one of 
consumption ; comparatively few of the receipts were for transmission to 
other markets. The facilities for handling live stock at this point have been 
greatly enhanced within ^ year or two. The West Philadelphia stock- 
yards have been fitted up in a style of accommodation equal to any in the 
country. The North Philadelphia Stock-yard, on the line of the North 
Pennsylvania Railroad, was started during 1876, and before the year 
closed the sales had attained the figures of 1,000 head of cattle, 1,500 
sheep, and 000 hogs per week. The supplies of western cattle were 
larger than in 1875. Cattle from Texas were received in increased 
numbers and of greatly improved quality. The number of beef-cattle 
received was 178,000 head, against 141,000 head in 1875. Prices ruled 
low throughout the year; prime beeves opened at $7.12^ fS> $7.50 per 
cental on the 1st day of January, and on the 1st day of December were 
quoted at $6.12J ® $6.50, the minimum, $5.75 ^ $6.25, being on th 3 1st 
of October : fair to good beeves opened at $5.50 ® $7 and closed at 
$5.12^ ® $6, reaching as low as $4.62^ ® $5.50 on the Ist day of Octo- 
ber; common stock averaged about $3.50 fS> $5.50. The receipts of 
cows were 12,750, against 11,830 in 1875 and 18,010 in 1874. Sheep 
were in increased numbers, the receipts being 548,850 head, against 
491,500 in 1875. Prices opened moderately and closed very low, rang- 
ing from $4.50 ^ $8 per cental in January to $1 ® $5.75 in November 
and December. Of hogs, 289,900 were received during 1876, against 
243,300 in 1875. Prices of these animals were also low, falling from $10 
® $12 per cental in January to $7 ® $8 in December, with a maximum 
of $12.50 €) $13.75 in April. 

The receipts of different kinds of farm-animals during thirteen years 
were as follows : 



Ttan. 


Beerei. 


Cows. 


Sheep. 


Swine. 


1864 


9^M50 

90,^00 
99,486 
117,903 
125,^333 
1S4.850 
165.660 
167,130 
141,000 
178,800 


7,gso 

6,540 
10,830 
11,464 
9,314 
8,085 
8,^35 
11,150 
12.30*2 
18. 405 
18, 010 
11.830 
12,750 


895,000 
306,000 
512,000 
368; 500 
417, 800 
636,500 
688, 900 
790,200 
749,500 

491, 500 
548,850 


140,400 
136,300 
122,500 
17«,500 
191,900 
176.900 
189.500 
199, 610 
210.376 
344,300 
339,590 
943,300 
989,900 


1865 .-. 


1866 


1887 


1868 


1869 


1870 


1871 


18TO 


1873 


ier74 


1875 ; 


1876 





The later years show a large increase upon the earlier, though 1875 
fell off from the very high figures of 1873 and 1874, in consequence of 
the general decline of tar^e resulting from the disastrous financial crisis 
of 1873. The number of cattle in 1870 was greater than in anv former 
year; the number of cows greater than any other year except 1872 and 
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l873 ; Bheep, though increasing, have Aot equaled the high flgnres of 
the first fe^ years of this decade ; swine are also recovering their pre- 
vious high aggregates. 

BALTIMORE. 

Cattle. — ^The annual receipts of beef-cattle at Baltimore for the last 
ten calendar years were as follows : 1867, 55,713 head ; 1868, 75,891 ; 
1869,91,000; 1870,89,021; 1871,88,386; 1872,92,292; 1873,94,664; 
1874, 130,946; 1876, 113,379; 1876, 109,854. Of the receipts of 1876, 
the city and neighboring butchers took about 70,000 head ; a consider- 
able number were taken by farmers of the neighboring counties for stock 
cattle ; the residue were shipped eastward. The comparative prices per 
cental of all grades of cattle on the 15 th of each month of the Idst three 
years were as follows : 



Month*. 



1674. 



18T5. 



1871. 



January 

February 

March 

April 

May V 

June 

July 

Axtfuat , 

September 

October 

KoTember , 

December 



#4 00*to$6 50 
4 00 to 650 



4 50 
495 
4.37 
550 

4 50 

5 50 
450 
4 63 
4 75 
450 



6 75 
6 50 
6 75 
700 
650 
650 
6 00 
595 
650 
6 50 



14 00 

4 00 
550 

5 50 
500 

6 00 
550 
500 
350 
400 
400 
3 87 



to $5 50 

to 5S5 

to 6 50 

to 650 

to 6 25 

to 700 

to 650 

to 600 

to 4 75 

to 5S5 

to 5SS 

to 4 75 



14 00 

4 00 
4 75 
46S 
450 
4 75 
4 50 
3 75 
3 75 
335 
3 75 
3SS 



to $5 85 
to 500 
5 75 
563 
550 
5,63 
5' 50 
4 75 
450 
4 12 
4 75 
4 37 



Cattle prodticts. — Butter. — ^No record of receipts has been kept. The 
supplies of *' glades" butter were a fair average, and with a sharp com- 
petition among buyers, very good prices were obtained and but little 
was left over unsold. Beceipts of good and fair stock have not been 
equal to the demand. Prime '' Olades" was quoted at 24 to 26 cents per 
pound during the first eight months of 1876. Subsequently a slight 
fluctuation was noted, but prices fell into their old routine. 

Cheese. — The market for cheese tended downward from January to 
September, but subsequently a sharp reaction was felt, causing an ad- 
vance of 4 cents per pound by the end of the year. For prime eastern 
factory, the year opened at 12^ fa> 13^, declined to 104 ® 11 J in mid- 
summer^ but rose in the middle of December to 14 ® 15. Prime west- 
em factory ranged about 1 cent per pound lower all the year. 

Swine. — Receipts of hogs for seven calendar years : 1870, 300,000 
head; 1871,307,436; 1872,400,874; 1873,392,734; 1874,367,547; 1875, 
277,496 ; 1876, 247,462. The receipts of 1876 fell behind about 30,000, 
but this is not to be wondered at, considering the unsatisfactory condi- 
tion of the hog trade throughout the country during a large part of the 
year. The entire receipts were required by the city butchers for home 
consumption. The- prices per cental of live hogs on the 15th of each 
month for the past tive years were as follows : 



Hontha. 


1873. 


1873. 


187i. 


1875. 


1876. 


iTamiary 


16 00 to ^7 SS 
aSOto 726 
6 SOto 783 

6 00 to 6 75 
550 to G 50 

5 75 to 6 25 
G OOto G50 
C 50 to 7 95 

7 25 to 7 30 

6 50 to 7 00 
5 75 to G CO 
5 00 to 5 50 


15 50 to $6 00 

6 25 to 683 

7 00 to 7 75 
750to 850 
700to 737 
695^ 725 
C 75to 7 25 
7 85 to 7 50 

6 75 to 7 25 
G OOto 700 
525to 600 

7 OOto 7 50 


17 50 to 17 87 

7 37 to 8 75 
700to 787 
750to 837 
700to 800 
750to 885 
890to 9S5 

8 00 to 10 50 

8 00 to 10 50 

9 50 to 9 75 
885 to 9 00 
900 to 9 50 


$9 85 to $9 75 

9 50 to 10 50 

9 85 to 10 00 

11 00 to 18 00 

10 00 to 11 50 

9 75 to 10 50 

9 SO to 10 50 

10 85 to 11 25 

10 00 to 11 50 

10 00 to 10 68 

950 to ro 85 

9 09 to 9 75 


$10 00 to $10 50 


Febmary 


10 00 to 10 75 


Kftwh 


11 00 to 11 37 


April 


10 50 to It 50 


Sy. ;::.:..:::;:;..:::::. 


9 75 to 10 75 


Jiiae.. --■ 


850 to 900 


July 


9 50 to 10 00 


A'ngTHflt ..T^., ... 


9 -00 to 9 75 


September 

October 

iEToTeniber --. 


800to 850 
800 to 815 
7 85 to 8 85 


jDooonber 


7 00 to 7 75 
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Swine products.— Of -weBtem pork, produced mostly during the winter 
packing season of 1874-^76, Baltimore received during 187^182,578,840 
pounds, against 140,OOQ,000 in 1875, 124,000,000 in 1874, 111,568,000 in 
1873, and 100,000,000 in 1872. Of lard, the foreign exports of 1876 
amounted to 12,208,709 pounds, of which 6,055,039 went to Bremen, 
2,585,982 to Liverpool, 3,008,275 to South America, and 559,403 to the 
West Indies. The total export of 1875 was 8,520,006 ; of 1874, 11,129,169 ; 
of 1873, 11,596,004; of 1872, 12,623,649; of 1871, 4,876,760; of 1870, 
1,791,360; of 1869, 1,864,140. Of bacon, the exports of 1876 amounted 
to 5,482,000 pounds, against 1,130,210 pounds in 1875. Of barreled pork, 
14,874 barrels were exported, against 17,864 in 1875. Prices of mess 
pork opened at $21 <S) $21.25 in the middle of Januarj^, rose to $23 in 
March, and gradually fell to $17.50 at the close of the year. 

cmcflmATi. 

Cattle. — ^The receipts of cattle^during the commercial year ending 
August 31, 1876, were 243,503 head, an increase over the preceding 
twelve months of 16,053, or 7 per cent ; shipments, 98,322, a decline of 
5,116 head, or nearly 5 per cent. The quality of the animals marketed, 
on the whole, was an improvement upon the previous year, but during 
the summer an unusual amount of poor stock was offered for home con- 
sumption. The supplies of Texas cattle are constantly becoming more 
abundant and of better quality, so that the better kinds of this stock 
are gaining advantage over the medium grades of native cattle. The 
market was well supplied, and buyers ordinarily had very little difllculty 
in obtaining satisfactory terms. The United Railroads Stock-yards have 
resulted in a great benefit to this trade, and buyers from distant locali- 
ties have been attracted. The trade of the Ohio VaUey seems to be 
largely concentrating at this point. But while buyers have had ample 
reasons for satisfaction generally, sellers have found the bnsinees exceed- 
ingly dull and unsatisfactory, especially from early spring to the close 
of the commercial year. Feeders also found little or no profit in the 
year's business. The usual animation of the spring market was want- 
ing, and prices declined ; the market became very dragging and unsatis- 
factory. The low rates of the later summer months were maintained 
with little variation. The market for lair to medium cattle opened at 
$3.50 ® $4.50 per cental and closed at $3 ^ $4, with an occasional fitful 
reaction against this downward tendency. 

The annual receipts and sLipments of all kinds of cattle, together with 
the annual average prices per cental of prime beeves during the last 
nineteen commercial years, were as follows : 



Comroercial 
year*. 


B«06ipts. 


Shipmenti. 


Average 
prices. 


Commercial 
years. 


Receipta. 


Shifmenta. 


Averaiw 
pncea. 


1857-'53 

i8r^'.":.9 

18r>'>-'G0 

lacoL'ei 

18C1-'C2 

186a-*63 

l863-'64 

1804-'«5 

I86ix.'e6 

l866-'67 


29,566 
43. KM) 
43. 1&2 
40, 5c5 
37, 004 
31,915 
39, 152 
54, 4 J4 
79,503 
81,-496 


17, 115 
S3; 615 
21), 593 
19, 357 
S3, 467 
16,739 
14,903 
19, 070 
31,300 
43,079 


PtrctntiU. 
$3 78 
4 88 
3 90 
3 30 
3 34 
396 

6 74 

7 45 
755 
7S7i 


1 

1 1867-'68 

: i>rK^'ti9 

lCU)-'70 

1^70-'71 

1871-'79 

187d-'73 

1873-'74 

1874-'75 

1875-'7tf 

1 


87, 459 
107, 813 
107, Ui7 
I'A 771 

u:9. e:»5 

149. 629 
199, 4itf 
2117, 450 
S4d,503 


43. 315 

40, l^b 
54, fvsl 
5:1, S78 
70, 806 
53, 385 
79, 551 
10.4. 438 
98,323 


PtTctKtaL 
41 27 

5 62 1-2 

5 85 

5 05 

4 73 1-3 

4 99 1.6 

3 90 

4 30 7-10 
3 95 6>10 



The average gross weight per head of cattle received at the stock 
yards during the last commercial year was 965.24 pounds, against 944.63 
in 1874-'75, and 952.22 in 1873-'74. 
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Oatth products. — Butte': Dealers fonnd the last commercial year 
unsatisfactory. During the iall and winter prices were low and the 
market sluggish. Holders were so anxious to get rid of their stocks, 
that early in March it was discovered that the country was generally 
bare of all grades of butter. The Northwest and other outside districts 
were drawn upon to supply the deficiency, and prices steadily advanced 
almost up to the appearance of new butter iif May, which came in with 
a good demand, choice Central Ohio bringing 25 ^ 26 cents per pound 
and common 18 Q 20. Buyers, however, b^ame cautions and prices 
began to recede until, in the middle of July, choice Central Ohio brought 
only 14 ^ 17 cents, the demand tirom the South having given way; but 
by the close of August this class of butter had advanced to 18 ® 20. 
The average price of this grade for the whole year vaa 23.16 cents 
per pound, against 25J in 1874-'76 and 27 in 1873-^74. The quality of 
butter marketed in Cmcinnati is constantly improving, a result trace* 
able mostly to the creameries of Northeastern Ohio. The distinction 
between Western Beserve and Central Ohio is fast fading away, as the 
latter is closely approximating the market qualities of the tbrmer. 
Creamery butter sustains its price better than other kinds under a strong 
competitive demand from the eastern cities. The idea of refrigerating 
butter-cars has been started among the market-men of Cincinnati, and 
would doubtless greatly benefit the butter trade of this city. The 
receipts and shipments are still indicated in the unmeaning general term 
"packages'' instead of "pounds," which renders it impossible to.give the 
real movement of the trade. The annual average price of choice Central 
Ohio during nineteen commercial years was as tbllows: 1857-^58, 15 
cents; 1858-'69,19; 1859.'60,14J; 1860-'61, 131; 1861-^62,124; 1862-'63, 
lU; 1863-'64, 29; 1864-^65,35; 1866-'66, 364 ; 1866-'67, 26A ; 1867-^68, 
36X; 1868-'69,32|; 1869-'70. 28* ; 1870-'71,24; 1871-^72,20; 1872-?73, 
23; 1873-'74, 27; 1874-^75,25^; 1875-'76, 23J. 

CheeseX-The cheese business shows an increased receipt and shipment, 
the former embracing 183,745 boxes, and the latter 128,214 boxes. The 
receipts increased 10,601 boxes, or6i>ercent.; the shipments 9,927 boxes, 
or nearly 9 per cent. The aunual average prices of lactory cheese for 
the last six commercial years were as follows: 1870-71, 13f cents per 
pound ; 1871-^72, 14^ ; 1872-^73, 14^ ; 1873-'74, 14f ; 1874-'75, 14 ; 1875-'76, 
11.4 cents. The manufacture ot cheese durinj^- the season was very 
large. Pasturage was very luxuriant during the milking season and 
cheese factories more numerous than during the previous year. The 
market was supplied with "a good class of cheese, but the demand was 
only fair. 

tallow. — ^The trade presented no very remarkable feature during the 
year. In the fall of 1875 a temporary foreign demand depleted the 
stocks in the country, but the effect wa« soon lost sight of. Prices were 
somewhat higher than during the pre\ ions year, but the receipts show 
a falling off, being 28,009 tierces, against 33,397; the shipmeuts were 
6,490 tierces, an increase of 1,«*86. I'rime city rendered tallow was quot- 
able at the beginning of the year at S} cents per i>ouud, but under the 
stimulus of the foreign demand belore alluded. to it advanced to 9 to 9| 
in October. After November, prices shrunk until the close of the year. 
The average of this class of tallow for the year was 8.77 cents per pound| 
against 8^ in 1874-'75, 7.4 in 1873-'74, and 8.4 in l872-'73. 

Hides, — Heavy competition during the year rendered the margin of 
profits in hides very narrow, and consequently gave rise to grcit dissat* 
isfaction among dealers. The receipts of dry hides were not equal to 
previous years, but green hides show a considerable increase. The in- 
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oroase of fEK^ilities of transportation has increased the number of green 
hides marketedi and tanners ar6 annnally taking a larger namber of the 
latter. A l^ge part of the Texas hides received at this market are now 
neen, while the dry hides from the region penetrated by the Union 
Pacific Bailroad are being replaced by green ones. The latter also 
come from the regions around Lake Saperor. Many light hides are 
shipped from tiie West by Vay of Gincinnnati to Boston. Dry flint hides 
averaged 143 cents per pound, against 17.5 cents the previous year. The 
receipts by river and rail were 188,808 pieces, and 272,521 pounds, against 
177,525 pieces, and 213,812 pounds the previous year : shipments, 144^14 
pieces and 40,300 pounds, against 128,961 pieces and 102,720 pounds. 

iS%e0p«— Beceipts 355,848 head, an increase of 82,746, or 30 per cent ; 
shipments, 278,320, an increase of 106,313, or nearly 62 per cent. The 
quality of the animaJs marketed was about equal to those of the pre- 
vious year. The demand was fair and prices somewhat lower. At the 
opening of the year prime stock was quoted at $4.25 per cental, gross, 
with a gradual advance to $6, the maximum, in March ; then a decline 
commenced, and the minimum, $3.75, was reached in July; the year 
dosed at $4. The average quotation for the year was $4.75 per cental, 
gross, against $4.89 in 1874-^75 and $4.50 in 1873-74. The receipts and 
shipments of sheep during the last nineteen commercial years were as 
follows: 



T-* 


BMeipts. 


Shipmeata. 


Ymts. 


BeeeipU. 


Shipments. 


Ymts. 


Seodpta. 


ShipmuiU. 


]857.'58 


17,896 


4,363 


1864-'65 


47.093 


5,815 


1870-'71 


134,893 


51,109 


1856-'5» 


99.064 


6,025 


186S.'66 


73,329 


13,177 


1871-'7a 


187,529 


68,541 


185»-'60 


25,069 


6.734 


1866-'67 
l^-'68 


91.987 


81,052 


187S-'73 


131,633 


68,755 


1860-'61 


SS,041 


6,000 


73.097 


19,809 


1873-'74 


840, 161 


101,975 


186U'e3 


87,453 


7,433 


186&.'69 


117.548 


31,353 


1874-»75 


873,109 


178,007 


186».'63 


SS,900 


4,745 


1869-'70 


90,305 


35,581 


1875-'76 


.355.848 


878^380 


1863.*64 


35,S23 


4,077 










• 





The averiige gross weight per head of sheep at th*6 stock-yards was 
80.9 pounds, against 81.04 the previous year. 

The above figured show a great increase both in the consuming and 
the distributive trade. Cincinnati has become one of the leading sheep- 
markets of the country, being surpassed in the extent of its business 
only by New York and Chicago. 

8he^ producU — Wool. — ^The business of the commercial year 1875-^76 
was more satisfactory than that of any previous year. The receipts and 
shipments show smaller aggregates ; but this is from a decline in the 
through shipments, which do not properly belong to the business of this 
point. The year opened with a fair demand, which continued till No- 
vember, when the market became depressed, and decline, duUness, and 
doubt characterized the winter trade. Large auction sales of woolen 
goods unsettled values, so that it was difficult to make quotations. 
Prices went down to 8 and 10 cents per pound, and even then were 
mainly nominal. Manufacturers whose necessities compelled them to 
keep their machinery in motion purchased sparingly, and only for imme- 
diate consumption. ^ Several large eastern manufacturers failed and 
involved some western traders in their fall, though none of these were 
in Cincinnati. This state of things, inducing great, caution, resulted in 
low prices for the raw material. In May, Ohio fleece, washed, paid the 
producers only 27 Q 28 cents per pound, a decline of 10 cents from the 
opening of the commercial year. During the war this fleece had com* 
manded $1, and so late as 1871-'72 brought 75 cents. But these low 
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prioes induced an enlargement of manufacturing enterprise, and its in- 
creased consumption reacted upon prices, which had greatly stiffened up 
at the approach of July. This continued to the dose of the year, the 
advance in fleece-washed wool being 7 fS> S cents over spring prices. 
Tubwashed and unwashed manufacturing did not present so marked an 
advance. The demand has steadily been for better grades of wool, and 
the range between high and low ^:ades was broader than usual. The 
whole trade had an improved tone, an increased inquiiy for wool and 
more liberal purchases. The general impression was that the wool 
madcket had passed the d^ad-point of depression, and that the business 
was gaining a firmer footing than for many years. The receipts of the 
year were 14,242 bales, against 14,668 the previous year; shipmehts 
11,870 bales, against 14,260. The large decline in the shipments indi- 
cates an increased amount taken for locfil manufacture. 

8t€tne. — ^The receipts of live and dressed hogs during the last com- 
mercial year amounted to about 880,000', against 920,889 theprevious year : 
shipments 185,206, against 149,464. Oi^ the receipts, 672,05d were weighed 
at the stock-yards, and their aggregate weight was 169^350,795 pounds, 
averaging 252 pounds per head. The number weighed in 1874-^75 was 
705,637, weighing in the aggregate 180,042,495 pounds, and averaging 
255 pounds per head. During the last two commercial years the largest 
average weight was in January and the smiJlest in April. 

The number of hogs packed during the last six winter-packing seasons, 
with their average weight and yield of lard per head, were as follows : 



i 












i 



■8 



lfiTO-*71 

18n-'78 

187d-'73 A. 

1033.'74 

1874-'75 

1875-*76 



481,560 
630,301 
626,305 
581. S53 
560.164 
563,359 



Poundt. 
29&8 
889.3 
304.9 
980.7 
87a 25 
S73.66 



Poundt. 
43.69 
41.03 
45.67 
39.7 
4L77 
37.8 



14 36.4 
392.3 
4 5a3 
6' 99. 17 

7 37.53 



Poundt, 
143,890,188 
183,383.049 
190,960.394 
16^333.506 
155,864,136 
154,185,385 



97,948,369 
7.491.9»^ 
7,341,983 
10,697,564 
11,317,460 



During the year business was very unsatisfactory to all concerned. 
During the winter packing season hogs commanded prices which oper- 
ators considered as incompatible with profitable investment, and hence 
some remained out of the market during the whole season. Prices in 
September and October ranged fsom $7 to $8.50 per cental, but fell 
slightly at the opening of the winter packing season. Fair to good hogs 
were then quotable at $7.10 ^ $7.30 per cental gross, which exceeded 
the average of the preceding winter. Prices advanced, with occasional 
hesitation, till nearly the end of the season, closing at $7.40 ® $7.90, 
which were considerably below the highest figures reached. The aver- 
age of the prices during the year was $7.27.53 against $5.99.17 the pre- 
vious year. 

During the summer packing season of 1875, embracing part of the last 
commercial year, the Cincinnati operators packed 118,783 hogs, with a 
total weight of 27,931,258 pounds, and averaging 235.14 pounds per 
head. In 1874, there were summer packed 136,153 hogs, with an aggre- 
gate gross weight of 31,626,076 pounds, and an average gross weight pef 
head of 232.28. 
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Hog products. — Barreled pork. — From lack of uniformity in the details 
of the reports of past yehrs, it would be difficult to give a comparative 
view of the production of pork in its various forms in Cincinnati. Dur- 
ing the last commercial year 36,735 barrels of mess pork were reported, 
against 38,262 ; of other kinds of barreled pork 6,994 were produced, 
against 5,970 the previous year, but this last amount is evidently too 
small, as in that year no note was made of several kinds of pork prod- 
uct. The receipts of barreled pork during the last commercial jear 
amounted to 6,063, the smallest within a half century. The receipts of 
1847*^48 were 69,828 barrels, but ever since that time this branch of trade 
has been declining. The shipments of last year were 53,518 barrels, some- 
what larger than last year, but l)earing a very small proportion to the 
great export trade of former years, which in 1847-^48 amounted to 196,186 
barrels. The average price of i^ess pork during the last commercial year 
was $20.92.1, against $20.46.8 the previous year, and $16.68.6 in 1873-74. 
During the last twenty-one years the maximum average price, $32.75, 
was in 1864-'65 ; minimum, $10.70, in 1861-'62. 

Lard. — ^The product of lard last commercial year amounted to 64,312 
tierces, 405 barrels, and 7,653 kegs, against 70,343 tierces, 243 barrels, 
and 6,699 kegs the previous year. Th^ receipts of lard were 13,951,721 
pounds, against 11,586,129 the previous year; shipments 35,157,200 
pounds, against 30,855,878. The average price of prime steam winter 
was 12.24 cents per pound, against 13.72 the previous year; of kettle 
winter 13.27 cents, against 14.45. During the last twenty-one years 
the maximum quotation, 21i cents, was in 1865-'66: minimum, 7}, in 
1861-?62. 

Pork and bacon. — Receipts of last year 25,244,229 pounds, against 
25,530,475 pounds the previotis year ; shipments, 91,797-010 pounds, 
against 96,222,139. 

cmoAao. 

The total value of all kinds of live stock received at the Union Stock- 
yard* of Chicago during 1876 was $111,185,660, against $117,533,941 in 
1875, a decline of nearly 5^ per cent. This decline is not the result of 
* a decline in business, but of a general shrinkage of values. The num- 
ber of animals marketed during 1876 was greater than in any former 
year. 

Horses. — The monthly receipts and shipments for the last four years 
were as follows : 



Months. 



Jannary ... 
February . . 

M»rch 

April 

May 

Jane 

July 

August 

September . 
Octob<*r... 
KoTember . 
December.. 

Total 



1873. 



Receipts. 



6S7 

2,135 

4,^53 

2,913 

S, 066 

2, 7:n 

1.104 

1, 073 

1,340 

779 

42d 

S40 



20,889 



Ship- 
ments. 



467 

1,978 

3,909 

2,801 

2,663 

2,276 

984 

1,002 

1,254 

609 

370 

227 



18,540 



1874. 



Receipts. ^^^P' 
**"*"**"*• mentd. 



3,5:w 

3, 838 

2,739 

1,603 

1,807 

t04 

8:»3 

K38 

1, i-ftl 

423 

206 



17,588 



604 

9,376 

3,690 

2,672 

1,607 

1.508 

839 

7C0 

888 

l,2i23 

256 

185 



16,608 



1875. 



ReceipU. ^"P- 



483 

1,222 

2,784 

2,083 

1,376 

1,150 

618 

416 

431 

293 

271 

172 



11,329 



562 

1,141 

2,781 

1,835 

1,407 

1,096 

715 

414 

424 

323 

260 

1.51 



1876. 



Receiptt. 



11.109 



152 

726 

1,607* 

1.230 

. 930 

790 

445 

464 

953 

497 

244 

121 



8,159 



SUp- 
ments. 



SCO 

617 

1.&£I 

1,224 

6Q8 

696 

440 

S99 

• 381 

373 

156 

108 



6.839 
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This branch of the live-stock trade shows a marked decline during 
Hie years ander consideration, the nnmbers being reduced nearly two- 
thirds since 1873. 

Cattle. — The number of cattle received during the year was 1,096,745, 
an increase of 19 per cent, over 1875 ; the shipments were 797,724, an 
increase of 14^ per cent The monthly receipts and shipments of the 
last six years were as follows : 



Montht. 



Janiuu-y ... 

TtbTUMTJ., 

March 

April 

May 

Jnne 

July 

Heptember 
October... 
l^ovember 
Deotmber. 

Total. 



1871. 



30,706 
43,S99 
44, 75*2 
48, 144 
59,217 
52,564 
50,041 
50,58a 
58,175 
37,9Hl 
42, 781 
99,805 



543,050 



a 

I 



10,639 
28,7t?2 
39, 57H 
43,52-2 
49,455 
44, Kn 
39,754 
36,007 
38,528 
22,759 
20,378 

2i,;»3 



401,432 



1872. 



44,990 
41,087 
53.705 
58, 39.1 
71,700 
63.449 
58,499 
64.4G3 
66,744 
64, 957 
55,884 
40,799 



684,610 



a 

o 

B 

CO 



1873. 



i 



33,047 
36,146 
43, 170 
52,474! 
67.039 
52,335! 
41, 9281 
47, 211 1 
43,179 
34,388; 
32, 408 
96.105 



50,590 
4.^019 
63,836 
84,249 
81,602 
85,380 
73,907 
67,731 
65.394 
63,845 
37, 712 
49,933 



30,564 
35,609 
56.477 
68,531 
80,261 
68.818 
54,505 
49. 726 
44,301 
34,109 
23,351 
27,976 



509, 490:761, 428 574, 181 



1874. 



i 



!»,438 
52, 7«:» 
72, 542 
77.34(5 
77,373 
89.274 
65,118 
73,303 
73, 761 
85.193 
65,5;«J 
52,308 



843,966 



44,771 
43,719 
59.935 
66,731 
72,993 
68, 728 
48, 2W 
50,541 
45, 854 
50,161 
37,643 
38,552 



637,^29 



1873. 






64, 9.-1 
58. H2 
80, 1 ID 
92.374 
80.73< 
90. 4RI 
65.471 
85. 94^^ 
82, 405 
84,763 
72,003 
63, 3:i0 



990,843 



CO 



43, 604 
44,113 
65, 314 
82. 8- '^ 
72, 170 
70. 3»54 
50, G-24 
61, 924 
5.-., 204 
62,301 

42, 462 

43, 34^ 



696,534 



1876. 





i 






Ot 


1 


1 


s 



71,062 
79, 938 

100, 97S 
97,796 

115, 140 
92, 739 
89,765 
9H. 176 

loueie 

88.604 
90.646 
78,091 



1,096,745 797,794 



45,771 
56,835 
78. 115 
88,717 
97,301 
74,979 
70.644 
65,979 
73,308 
54,944 
58,537 
40,001 



The cattle trade of 1876 was by for the larpfest on record, and was 
steady and uninterrupted during the year. The immense corn-crop of 
1875, far exceeding the demand of the market for this grain, induced 
northwestern farmers to go extensively into stock-feeding. A sufficient 
number of hogs could not be obtained for its consum]>tion, and hence 
cattle-feeding was resorted to for the disposal of the surplus. Hence, 
during the fall months of 1875, a larger number of cattle were got to- 
gether upon farms dependent upon the Chicago market than ever before 
known. November and December of that year were remarkably mild, 
and the grass coutinued green and fresh to an unusually Ijite period. 
It soon became apparent that an immense beef-production was going 
forward, and that the supply of cattle would be unprece<lentedly large. 
The Chicago market verilie<l the^^e indications by the receipt of a very 
large number of cattle in January, a month in which transactions are 
usually limited. Prices tor the season opened at $li.75 ^ $0 per cental, 
but gradually receded till at the beginning of April the bost cattle in 
the market commander I oT\ly $4.75. In the first week of May prices 
rallied to 85 'S) $5.25 for choice animals, but they gradually fell off till 
in the closing months of the season the maximum was quoted at $4.60 
€) $4.75. Toward the close of the year another rally is noted, bringing 
up the highest grade of beeves tx> $5 <S) $5.50. Lower grades did not 
shrink so heavily. While choice and extra beeves averaged at least $1 
per cental lower than in 1875, the decline in the less valuable stock 
was only 50 ® 75 cents. A large number of consumers were driven by 
financial considerations to the use of cheaper beef than they had been 
accustomed to. * 

The largest number ever marketed here during any single month, 
115,140, was in IMay, 1876, while every month indictated a great advance 
upon the corresponding month of 1875. All the States and Territorieg 
supplying this market except Texas showed a greater or less increase, 
especially the regions west of the Missouri Kiver. Colorado, Wyo- 
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ming, Montana, Utah, Oregon, and the Indian Territory greatly en- 
laiged their quotas of supply. These extreme western cattle, which at 
first were suspiciously regarded under the name of << half-breeds,?' rapidly 
grew in favor and began to supersede the natives of the same weight 
and flesh, with ordinary feeding. The bulk of these far- west receipts 
was taken by local butchers and packers, either for home consumption or 
for export as beef. 

Cattleproducts.— Beef.— The excess of receipts of cattle over shipments 
amounted to 299,021, against 224,309 in 1875. Of this aggregate, about 
70,000 head were taken by the beef packers and pressers. A direct 
export of dressed beef from Chicago to Europe had been inaugurated in 
1874, and had increased its operations during 1875, but it still was 
largely of an experimental character. During 187G this business de- 
veloped a permanent relation to the demands of the English market, and 
became one of the established features of Chicago trade. A larg^ 
amount of capital has been invested in sea-going vessels with refrigerat- 
ing apparatus, and orderly methods have been introduced into the busi- 
ness which have greatly secured its success. Among the precautions 
for the delivery of the beef in good order in the English markets is the 
inclosing of each quarter in cotton-sheeting, thus protecting it from dirt 
in handling. On the day following the arrival of the vessel at Liver- 
pool the cargo is shipped by rail to London, the largest meat-consuming 
market in the world. 4> considerable amount of dressed beef, embracing 
last season 60,000 carcasses, was shipped to the manufacturing towns of 
New England and New York. Some of this is from the smaller towns 
and rural districts of the Northwest, which is sent to Chicago for ship- 
ment eastward. This trade somewhat interferes with the business of 
the city butchers. ' 

During the last eleven years the numbers of cattle annually packed at 
this point were as follows : 18ei>-'66, 27,172 : 186(P67, 25,996 : 1867-^68, 
35,348; 1868-'69, 26,950; 1869-^70, 11,963; 1870-^71, 21,254; 1871-^72, 
16,080; 1872-^73, 15,755; 1873-^74, 21,712; 1874r-'75, 41,192; 1875-^76, 
75,000. The heavy increase in the slaughter of beeves at Chicago is 
due especially to the development of the canned beef trade, which is 
supposed to absorb at least four-fifths of the beef annually packed here. 
This new article has found its way to many points in Europe, and Chi- 
cago packers claim a fair average profit from their operations. The can- 
packers do not slaughter their own cattle, but procure dressed carcasses 
either fi*om wholesale firms in the city or from parties at neighboring 
points. The regular barrel^acking business is on the decline, as the 
business can be more profitably carried on nearer the base of supply of 
the raw material, and hence it is pursued more largely in the far West. 
Only one firm in Chicago during 1876 pursued the old method of bar- 
reling. Of barreled beef, the receipts during 1876 amounted 36,162 
barrels, against 26,949 in 1875 ; 36,670 in 1874; 7,158 in 1873 ; 14,512 in 
1872; 53,289 in 1871; 20,554 in 1870, and 1,478 in 1869; showing a 
very irregular supply from other points. The shipments amounted to 
72,004 barrels in 1876, 60,454 in 1875, 72,562 in 1874, 33,938 in 1873, 
39,911 in 1872, 89,452 in 1871, 65,369 in 1870, and 48,624 in 1869, show- 
ing a great fluctuation in the dispatching trade. The prices of mess 
beef at the beginning of each month in 1876 ranged from $8.50 Q $9 
in March to $10.75 ^ $11 from May to October, falling to $9.50 ® $9.75 
at the close of the year. !E!xtra mess ranged about $1 per barrel higher. 

Tallow.^RQceipts 5,305 tons, against 3,259 in 1875, 3,374 in 1874, and 
4^303 in 1873 ; shipnients 6,209 tons, against 3,701 in 1875, 4,061 in 1874* 
add 6,787 in 1873. 
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Sheep.^-The receipts of sheep were 364,095 head, a decline of 54,843 
from the receipts of 1875 ; the shipments were 195,925, or 44,679 fewer 
than in 1875. 

The monthly recepts and shipments for six years were as follows: 



Komtlii. 



JanoAry 

Jlebmary — 
lUroli.. 

^.::::::: 

Jane 

Jnly 

August 

September... 

October 

KoTember .. 
Pecember. ., 



1871. 



35, 111 
43,608 
4a, 213 
*23, 379 
23,337 
2i,667 
19, 022 
25, 471 
27, 732 
18,632 
19, 144 
15, 737 



I 

3 



17, 576 

25, 512 

29.321 

13, 034 

8,557 

6,496 

5, 214 

6,917 

7,264 

4,397 

3, 697 

7,029 



1872. 



I 



i 



42, 069 
41, 803 
38, 170 
24, 771 1 
IG, 3-9 
13, 77f. 
13,819 
13,777 
22*452 
4H,290 
24, 343 
25,55i 



23, 235 

25, 348 

29, 495 

17, 328 

5, 94, 

3,493 

2,471 

3,937 

5, 622 

7,349 

7,417 

13, 376 



1873. 



39, 751 
27, 729 
31,061 
75, 570 
21, 030 
20, 26: 
17, 69' 
19, 921 

16, 794 
27,871 
18,506 

17, 042 



to 



1874. 



20,707 

24,728 

23, 0201 

12, 798| 

8, 653 

5,506 

7ti4 

1,1 52i 

1, 975] 

5, 472 

4,566 

5, 794 



29,173 
41,586 
34, 8G6 
2G, 100 
20. 218 
17, 53.'" 
16,035 
21,926 
2.'}, 26tl 
30, 63' 
30, 7G5 
4G.353 



Total .... 316, 053 135, 064 330, 211 145, 016 333, 234 115, 235'338, 655 180, 555 418, 94» 240, 604 364, 095 195, 925 



c« 



15, 621 
27, 545 
26, G30 

19, 233 
11,319 
5, 501 
2,991 
6,879 
6,768 
11.657 
14,229 
32, 182 



1875. 



5^, 162 
42, 571 
50, 1¥5 
4i,9.V2 
16,4;(J 
16, 639 
12,626 
24,386 
"28, 286 
31,91C 
40, 66' 
54,232 



41,898 
27,924 

36, 702 

30, 359 
6,.€06 
3,223 
982 
9,371 
9, 34H 
16,721 
20,488 

37, 579 



i87e. 



50, 249 
45, 201 
39, 334 
29, 386 
17, 745 
la 956 
if 874 
19,051 
25, 946 
.H6,341 
33, 673 
37, 339 



! 



33,803 

30,607 

27,295 

20,491 

9,839 

5,252 

2,821 

5,204 

10, 889 

18,305 

15, 449 

15,97© 



The sheep trade daring the year was remarkable for its steadiness. 
Daring the ^st half of the year there was a strong healthy demand for 
shipment, bat with the closeN)f the spring season and after shearing 
time the shippers generally withdrew, leaviog the market to the local 
batchers. This reacted apon the sapply, which fell off, with a partial 
fitfal revival at different times in the closing months of the year. The 
character of the receipts became perceptibly lower as the year drew to 
its close, especially the increasing import from Texas. Prices opened 
at $5 ® 15.50 per cental in Janaary, and advanced to $6 for choice 
sheep. Daring the sabseqaent months extra grades rose to $7.75 in 
May, bat a sabseqaent reaction carried prices down as low as $4.12} for 
the best in market on the 1st day of December. 

Swine. — Beceipts 4,190,000, an increase of 277,886 over the previoos 
year. The shipments were 1,131,035, a decline of 451,008. 

The monthly receipts and shipments at the Union Stock-yards doring 
the last six years were as follows : 



K«ii«h& 



1871. 



Beodptt. 



Shipments. 



1873. 



Beoeiptt. 



Shipments. 



1873. 



Beceipts. Shipments. 



January .... 
Febroary.. 

March 

April 

Hay 

June 

Jnly 

August 

September . 

October 

Korember . 
Deoember. . 

Total 



900,097 
139,343 
97,058 
71,633 
137,531 
197,499 
165,831 
118,975 
164,749 
161,313 
386.766 
456,831 



3,398,113 



86,530 
47,724 
75,387 
63,086 
111,524 
16C,'5l3 
134,391 
98,187 
135,561 
131, 370 
113,643 
67,490 



361,^935 
368.^36 
170, 7B5 
169, 149 
365.350 
354,714 
313,030 
3111. 406 
314,738 
839,304 
373,963 
513, 114 



78,377 

104, dte 

144,800 
145, 151 
196,451 
306.940 
178.934 
198,011 
186,010 
175,241 
133,381 

95, ler 



l,161f406 



3,353,633 



1,835^ 

-1. 



^ 



561,345 


95,337 


378,760 


163,140 


8^903 


884,194 


335,4715 


861,361 


317,914 


845,860 


189,586 


344.550 


301,683 


mi45 


188,776 


#19,513 


191,341 


325,716 


196,569 


616, 301 


156,936 


«65|771 


146,577 



4,337,750 



8,197,557 
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Montki. 



Jftnturj ... 
Fobrtiary . . 

March 

April 

M*y 

Jime 

Julj 

AugnHt 

Septf'mbcr . 

OctolMT 

Ifovember . 
December. . 

Totol 



1174. 



Iteoeipto. Shi|»aieoU. 



457. OSS 
303,341 
838,788 
311', 945 
338,838 
310,072 
831,^16 
205,904 
361,183 
350. 813 
787, 407 
531,705 



146.435 
163.980 
908,317 
845. 945 
865,140 
838,396 
183,450 
147, 355 
168, 628 
843,350 
803, 437 
119,988 



4,858,379 3.337,361 



ins. 



ItoMlfte. ShipiMBta. 



508,347 
491.833 
840,797 
359,569 
878,887 
299.051 
890.137 
190,788 
165, 919 
301,355 
491,393 
470, 134 



3,919,U0 



135.509 
197,533 
147, 778 
171,505 
164,090 
165.184 
157. 781 
111, 378 
119. 181 
135. 073 
94, 488 
53,304 



1,583.643 



im. 



B/to^ipU, 8kl|^mttto. 



446,061 
360,444 

311,389 
396.609 
307.350 
369,581 
961,564 
394.006 
878.999 
398,946 
569.195 
541.969 



4,190,006 



48t304 

74,059 
105,756 

94,090 
127,890 
185^188 
125,589 
111,736 
106.633 
100.800 

71,318 

39.409 



1,131,635 



The excess of receipts over shipments was 3,058,371, or 728,904 greater 
than the excels of 1875. This is acconnted tor by the great increase in 
summer packing daring the summer of 1876. Feeders and shippers, on 
the whole, were satisfied with their share of the trade, as they found all 
through the year a' good demand for their stock. The year opened, how- 
ever, under no bright promise. Two months of the winter packing sea- 
son had passed, and the supply of hogs had shown a materi^d falling off^ 
compared with the corresponding months ot the previous season. Reports 
of immense losses from cholera in prominent swine-raising districts w^re 
rife in the market, creating the impression of a short supply. These re- 
ports had elevated prices during November and December, 1875. Janu- 
ary opened at high figures, in spite of a combination of buyers to reduce 
them to a normal level, the range being from $6.70 to $7.25 per cental. 
The upward pressure continued through the month, working the quota- 
tions slowly up to $7.50. The unwillingness of buyer? to pay such t>rices 
caused a reduced stock, the receipts of January falling 62,286 short 
of January, 1875. February, the closing month of the winter packing 
season, brought no reaction against the pressure. The|«ceipts fell off 
61,389 short of February, 1875, and prices advanced to $7.90 ^ $8.50. 
By the close of the season it seemed evident that the number packed in 
the West in 1875-'76 would fall largely short of the previous season. The 
final footings showed a reduction of 686,041. lu March an efibrt was 
made by packers to keep up the price of hogs by keeping their estab- 
lishments running after the close of the winter season at from half to 
three-fourths of their capacity. The object of this movement, it was sug- 
gested, was to prevent a fall of prices in barreled pork until they haul 
marketed their product. The receipts for the month fell 29,408 short of 
March, 1875, making a decrease for the first quarter of the year of 153,083 j 
prices ranged fiom $7.90 to $8.40. Packers continued to operate in this 
way to sustain their high figures for winter-packed pork through the 
first ten days of April, and until it was found that consumers showed a 
determination to take less of the high-priced pork, which began to de- 
cline, causing a decline in the price of hogs, which continued, until at the 
close of June quotations were $6 to $7.10. The receipts of April com- 
pared xvith the previous year fell off 32,967 ; but May and June increased 
respectively 34,363 and 70,530, making the net increase for the second 
quarter 71,926, and reducing the net decline for the first two quarters to 
81,157. During the last half of July receipts fell off considerably, and 
prices temporarily rose to $6.50 to $6.70 ; but during August and Sep- 
tember bogs arrived in increased numbers, and prices of all grades ranged 
from $6 to S8.75. Receipts fell off 28,573 in July, but increased 33,218 in 
August and 113,080 in tieptember^ making the net increase of the third 
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quarter 117,715, and the net increaee of the first three qoarten 36,568. 
October opened with a BteadinesB of prices which it did not maintain. 
A fall snppiy at the first cansed a fall of 25 to 30 cent^ per cental, bat re- 
ceipts began to fall off and prices again rallied. In November the winter 
packing season re-opened, but many packers had continued operating all 
through the intervening months and their movements had a regulating 
influence upon the houses that had suspended operations during the 
summer. Prices for packing-hogs daring the month ranged from $5.70 
to $5.90. The trade of December was remarkable for steadiness, with a 
strong tendencey to high prices toward the dose, caused by a falling 
off in the receipts. The arrivals increased 91,691 in October, 77,802 in 
November, 71,825 in December ; during the fourth quarter, 241,318 ; 
during the year, 277,886. 

The average gross weight per head of hogs received during the year 
was 239 pounds, against 233^ pounds in 1875, and 218 pounds in 1874. 
The monthly average weights per head during the last five years were 
as follows: 



lipnths. 



January 

February 

Marcli 

p^.::::::::::::::::: 

June 

July 

Augoat 

September 

October 

November 

Deoember 

Qeueral arerage 



Un. Un. 1974. 197S. IfTt. 



963 



B 

913 

917} 

930 

9311 

935| 

941. e 

25-24 

96TI 



946.6 



918 



961 

951 

917 

9064 

910 

918 

993 

939 

930 

939 

9564 

971 



9334 



917 
998 

933 
934 

949 
946 
256 

969 
970 



938 



From the above tables it appears that during the present decade the 
largest annual receipt was in 1873, and the largest average weight per 
head in 1872. -^The very great receipts of 1874, being of comparatively 
light weight, aid not yield a net product in proportion to their num- 
bers. The largest amount of live pork ms^rketed in any one year was 
1,069,689,150 pounds, in 1873 ; the next largest aggregate, 991,411,434 
pounds, was in 1876. The total value of the hogs packed in 1876 was 
$48,974,000, an increase of $9,224,000 over 1875. 

Hog producU.— Park.— lUtceipt^ of 1876, 43,911 barrels; 1875, 58,270; 
1874, 40,381 ; 1873, 43,758 ; 1872, 121,023. Shipments, 1876, 315,448 
barrels; 1875, 311,170 J 1874, 233,764; 1873, 191,144; 1872, 208,664. 
The city product of the winter packing-season of 1875-'76 was 263,430 bar- 
rels; 1874-75,261,675; 1873-^74, 195,917; 1872-'73, 102,986 ; 1871-^72, 
152,012; 1870-'71, 148,050; 1869-^70, 118,699. 

Summary. — ^The annual receipts of cattle, sheep, and swine during 
eleven years were as follows : 



Teara. 


Cattle. 


Sheep. 


Swine. 


TotaL 


IfM .• 


393,007 
329,188 
324,524 
403,102 
532, 1)64 
543,050 
664,075 
761, 428 
843,966 
92»),843 
1,096,745 


907,987 
1^,888 
270, e91 
340,072 
349, K5 J 
315, 053 
310,211 
991.734 
333,656 
418, 948 
364,095 


061, 746 
l,6i»6,738 
1, 706. 782 
1,661,869 
1,693.168 
9,3^0.083 
3*252,623 
4, 337, 760 
4,258,379 
3, 912, 110 
4,190,006 


1, R69. 740 


ia(j7 


2,206,814 


IgQg 


2,302.197 


19(9 


2,405,043 


1870 


2, 575, 975 


larri 


3. 238; 186 


1872 


4,246,900 


1873 . 


5» 390, 91S 


1874 


5,435,997 


1875 y. 


5,251.901 


••876 , 


5,650,846 
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SAINT LOUIS. 

Horses and mules. — The receipts of horses and males were 22,721 in 
1876, against 27,516 in 1875, and 27,175 in 1874. The shipments were 
26,301 in 1876, 28,675 in 1875, and 30,202 in 1874. It wiU be noticed that 
in each of the three years the shipments are more numerous than the 
receipts. Tliis apparent disci;epancy is explained by the fact that the 
receipts are confined to rail and steamer and take no ^account of the 
animals brought into the city from the immediate neighborhood. The 
range of prices per head for all grades on the first day of each month for 
the past four years was as follows : 



Hontht. 



Jumary... 
Febmary.. 

Haroh 

April 

Miy 

June 

July 

Angnst — 
September. 
October.... 
November . 
Deoember. 



1873. 



Horsee. Hules. 



» to 1300 985 



150 

50to SOO 
40 to 900 
40 to 225 
40 to 230 
40 to 
40 to 225 
40 to 225 
25 to 175 
40 to 200 



to|200 

85 to 200 

85 to 175 

85 to 200 

85 to 200 

90 to 225 

90 to 225 

75 to 225 

65 to 175 

65 to 235 



1874. 



Horses. Males. 



30 
30 



30 

40 to 170 65 

40 

40 

40 

40 

40 

40 to 1701 75 



)to 200 
)to 200 
)to 180 
)to 170 
)to 170 



U> 200 

to 200 

to 200 

to 200 

to 200 
to 
to 

to 200 

to 200 

to 200 

to 200 



1875. 



Horses. Males. 



to$175 $60 to 1200^ to|180 175 to|200 120 to|200 180 

to 165 50 — '" 

to 165 50 
to 165 
to 165 



to 180 
to 180 
to 180 
to 180 
to 180 
to 180 
to 180 
to 180 
to 200 
to 200 
to 200 



to 200 
to 200 
to 200 
to 180 
to 200 



to 180^25 



to 200 
to 200 
to 200 
to 200 
to 200 



1876. 



Horses. Moles. 



to 200 
to 200 
to SOO 
to 200 
to 250 
to 250 
to 250 
to 250 
to 250 
to 250 
to 250 



to 1900 
80to 20O 
80 to 900 
60 to 170 
80 to 170 
85 to 185 
65 to 185 
85 to 185 
85 to 185 
85to 185 
85 to 185 
85to 185 



This trade is mostly with the South, and is not very remunerative, as 
its declining aggregates indicate. The largest source of supply is West- 
em Missouri and Kansas, full half the receipts coming firam that region."^ 
A large number come down the Mississippi Biver on steamers. Illinois 
fhmishes about 10 per cent, of the whole, and a few come from Ohio, 
Indiana, and Kentucky. 

Cattle. — The receipts of cattle amounted to 349,043 head, an increase 
of 4 per cent, over 1875, but not equal to 1874. Shipments 220,430, an 
increase of nearly 2 per cent. 

The aggregate receipts and shipments of the last twelve years were as 
follows . 



Tews. 


Beoeipts. 


Ship- 
ments. 


Ye«rs. 


Receipts. 


Ship, 
ments. 


Years. 


Beoeipts. 


Ship- 
ments. 


1865 


94,907 
103; 259 

74,146 
115,359 


46,712 
24.462 
26,799 
37,277 


1869 

1870 

1871... 

1879 


124,565 

90H4a9 
199^527 
963,404 


59,667 
129,748 
130,018 
164.670 


1873 

1874 

1875 

1876 


279,678 
360,995 
335,742 
349,043 


180.662 
286,678 
216,701 


1M6 


IS?:;;:::::: 


1868 


280.439 





The above figures shqw a rapid augmentation of Hhe cattle trade of 
Saint Louis, especially since the immense production of Texas and the 
southern trans-Mississippi region began to find its way to the eastern 
markets through the Pacific railroads. The maximum receipts ase 
noted in 1874, but the reaction of 1875 was partially compensated by the 
increased receipts of 1876. TThe new transportation arrangements with 
the east-bound railways will inure to the advantage of this trade, as well 
as to the flour and grain movement, and it is believed that both receipts 
and shipments will go on increasing in the future. 
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The follo>ving table shows the rauge of prices per cental at the begin- 
ning of each month for the last six ycnirs : 



1871. 



1872. 



1873. 



187i. 



1875. 



18T6. 



JuMiAry.. 
February. 
Haroh.... 

April 

May 

Jane 

July 

August... 
September 
Ootober... 
Kovember 
December 



$2 50 

3 no 

8 75 

2 75 
2fi2^ 
300 
300 
1 75 
1'25 
1 50 

3 33 
1 50 



to $6 35 

to srtn 

to C50 

to 6 5u 

to 660 

to 6 73 

to 5 00 

to SCO 

to 4 73 

to 450 

to 5 00 

to 4'75 



13 23 
a 2:> 
3 5) 

3 50 

4 37& 
2 50 
1 75 
1 75 
1 75 
1 25 
1 50v 
1 371 



to $5 50 

to 5 75 

t4> (U.) 

to 6 75 

to 6 50 

to 50 

to 6 50 

to 6 25 

to 5 75 

to 600 

to 6 00 

to 550 



600 
6 37| 
)62} 



f I SO to $8 00 ei 
1 50to ' 
1 50 to 

1 75 to 

2 00 to 
1 75 to 
1 75 to 
1 "IS to 
1 50 to 
1 40 to 



1 35 to 
1 S5lo 



6 

em 

600 
560 
»50 
530 
5 00 
500 
5 00 



50 to $6 50 

50 to 6 25 

75 to 6 00 

00t« 6 25 

73 to 6 00 

00 to 6 25 

25 to 6 23 

00 to 6 00 

90 to 5 73 

75 to 5 75 

OOto 550 

75 to 5 75 



12 CO to eO 00 

2 OOto 600 

2 00 to 6 00 
1 75 to 6 35 
1 50 to 6 75 
1 50 to 6 75 
1 50 to 6 75 
1 50 to 6 75 
1 75 to 6 25 
300to 635 

3 25 to 5 50 
3 35 to 6 12 



12 40 to $6 35 

3 CO to 6 00 

2 OOto 550 

2 00 to 5 50 
300to 490 

3 00 14) 4 50 
3 00 to 4 75 

2 OOto 490 

3 OOto 490 
300to 490 
8 OOto 490 
SOOto 490 



Cattle products. — Beef. — ^Tho trade in barreled beef is small, thejeoeipts 
of 1876 comprising only 12,869 barrels and tierces; shipments 17,202; 
the excess of shipments shows that beef-packingin the city abont covers 
home consapiption, with a small surplns for export. 

Butter.— RQceiptB 125,309 packages, against 110,074 in 1875, 74,937 in 
1874, 64,607 in 1873, and 51,250 in 1872. It is still a matter of regret 
to the general statistician that this unmeaning designation should be 
used, rendering it impossible even to estimate the quantity of bntter 
marketed at Saint Louis. Supposing that these packages average from 
year to year about the same weight, the report indicates a gradual 
increase in the trade. The majority of the receipts, 67^725 packages, 
come from the East, by the Yandalia and Torre Haute Bad way. A very 
small portion comes from Missouri and the territory westward. Th^ 
-shipments are too small for notice in the city statistics, the receipts 
being almost entirely absorbed by the home demand. 

The range of prices p^r pound of butter of good to choice grades at 
the beginning of each month of the last six years was as follows : 



Moniha. 



1871. 



1879. 



1873. 



1874. 



1875. 



1876. 



January ... 
February. 
Karoh.... 
April...... 

May 

Jone 

July...,.., 
Atiguat... 
8e|»ember 
October.... 
Kovember 
December 



Cents. 
80 to as 
15 to SO 
15 to 30 
15 to SO 
15 to 20 
13 to 30 

13 to 20 

14 to 80 
14 to 21 
18 to 36 
17 to 27 
14 to 20 



Cente. 
23 to 26 
19 top3 

19 to 37 

20 to 40 
18. to 85 
16 to 80 

15 to 19 

16 to 24 
16 to 30 
30 to 33 
18 to 30 
20 to 29 



Omtt. 
80 to 38 
80 to 38 
20 to 32 
25 to 33 
15 to 22 

15 to 22 
14 to 80 

16 to 24 
ID to 27 
20 to 30 
18 to 32 
24 to 30 



Genu. 
23 to 32 
27 to 37 
27 to 37 
27 to 34 
20 to 30 
20 to 30 
18 to 28 
20 to 28 
20 to 88 

25 to 36 

26 to 36 
26 to 36 



OenU, 
35 to 33 
33 to 33 
33 to 33 
18 to 33 
15 to 3d 

15 to 38 
14 to 28 

16 to 28 
18 to 28 
80 to 38 
20 to 30 
20 to 30 



Xhnts. 
20 to 30 

16 to 30 
18 to 30 
25 to 35 
22 to 86 
13 to 30 
13 to 18 
13 to 30 
13 to 20 
90 to 30 
18 to 30 

17 to 88 



Cheese.— Th^ receipts of cheese during 1876 amounted to 83,905 
boxes, against 6Q,013 in 1876, 80,579 in 1874, 58,790 in 1873, and 84,345 
in 1872 ; the shipments of 1876 were 24,536 boxes, against 52,045. 
blowing 65 x>ound3 per box, the receipts amounted to nearly five and a 
half million pounds. The great mass of these receipts was from the 
States north of the Ohio Elver ; a considerable share was firom the 
Middle States ; very little came from the region west of the Mississippi. 
15 4 
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IThe range of prices at the beginning of each month of the last six 
years was as follow : 



^5 ^n ^ h f , 



isn. 



1872. 



1873. 



1874. 



1875. 



1878. 



Janiury.. 
Febrawry . 

liBTOh.... 

April 

M*y 

June 

July 

Anffnft... 
September 
October... 
Norember 
December. 



CaOi. 
15^ to m 
154 to 24 
15 to 24 
IH to S3 
17 to 27 
14| to 16 

12 to ao 

lOi to IS 
9i to 10 
13| to 14 
14 to 154 
14| to 15 




Omte. 

14i to 15 
14^ to 15 
15 to 16 
15 to 154 
15 to 15l 
15 to 154 
15 to 15| 
104 to 11 
13 to 14 
13 to 14 
134 to 144 
134 to 14 




Oentt. 

13 to i: 

to 

to 

to 134 
to ir 
to i: 
to i: 



13 

13 

13 

13 

13 

13 

13 

13 

10 

12| to 14 

13 to 14 




The steadiness of these prices, especially daring 1875 and 1876, is 
especially remarkable. The quotations represent the better factory 
brands of both eastern and western manufacture. Formerly a consider- 
able amount of western cheese was marked with counterfeit eastern 
brands and sold as eastern cheese, but the rising character of the west- 
ern manufacture has gradually removed the motives to this fraud. 

Sides.— The receipts of hides during 1876 amounted to 21,261,245 
pounds, against 19,851,947 pounds in 1875 exports 29,520,487 pounds^ 
against 32,457,805 pounds in 1875. The course of the market during the 
last year was very remarkable, on account of the singular interplay of 
supply and demand. At the beginning of the year large supplies of 
both hides and leather created a very dull market, and the impression 
was widely disseminated that the business had been overdone. This 
lasted during the winter, spring, and summer ; but in September reports 
came from the great consuming markets of the world that Uie general 
stocks of both hides and leather had been greatly reduced. A sudd^i 
demand from all quarters electrified the trade, and a wild speculative 
excitement took possession of the market, whicn did not culminate till 
in December. Some classes of stock rose to prices frilly 50 per cent 
greater than those of spring and summer. Light dry flint hides, for 
instance, rose from 13 cents per pound in June to 21 cents in December. 
At the close of December there was a decline of about 5 per cent from 
the maximum quotations, and since the year closed a still further decline 
is noted. Commercial authorities are still undecided whether this reac^ 
tion is permanent or transitory. As it hinges to a considerable extent 
upon the political complications in Europe, the question is likely to re- 
main for some time an open one. The hide trade of Saint Louis is be- 
coming quite important The excess of shipments over receipts indi- 
cates a very considerable number of hides thrown upon the market by 
city butchers in excess of the demand of the home leather manufacture. 

Sheep — ^The sheep trade shows a marked increase, the receipts 
being 157,831 head in 1876, against 125,679 in 1875, 114,913 in 1874, 
and 86,434 in 1873 ; shipments 67,886 in 1876, 37,784 in 1875, 35,577 in 
1874, and 18,902 in 1873. The great mass of the receipts was fh)m 
Missouri and the regions west and southwest Threetburths of the 
shipments were eastward by rail, a few southward, and the remamder 
to neighboring localities. The increased production of the trans-Missis- 
sippi region is shown by the rapid enlargement of the Saint Louis trade. 
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The range of prices per cental on the first day of each month for the 
last foar years Avas as follows: 



HonUis. 



^873. 



1874. 



1875. 



1871. 



tTamnfy ... 
Pebraaiy. 
Hsrch..... 

April 

May 

June 

July 

Angoftt... 
SeptemlMr 
Oolober..- 
Xoyembor 
December. 



14 60 
3 00 
3 00 
3 00 

3 50 
300 
fi 50 

4 25 
330 
890 
300 
1 75 



to 

to$5fi5 
to 5 25 
6 00 
6 75 
6 50 
4SS 



3 50 

4 ISj 

3 6«j 

4 25 



•?75 



S 50 
425 

4 00 

5 50 
250 
2 00 
825 
250 
825 



to 15 80 
to 4 50 
500 

5 60 

6 10 
600 
600 
6 00 
425 

4 25 

5 25 
4 75 



83 25 

2 35 

2 50 
4 00 

3 75 
3 75 
3 75 
3 75 
2 85 

2 85 

3 00 
8 75 



to $4 75 
to 4 75 

5 00 

6 25 
6 25 
6 25 
6 25 
6 25 
4 25 
425 
4 75 
4 90 



$2 75 
2 75 
2 75 
2 75 

2 75 

3 75 
3 75 
2 50 
8 50 
2 50 
2 50 
850 



to 14 90 
to 5 50 
550 
5 50 
5S5 
525 
585 
450 
450 
4 50 
4 50 
450 



Sheep products. — Wool. — ^The wool trade of Saint Loais during 1876 was 
qoite satisfactory to dealers. Efforts have been made of late years to 
provide facilities for marketing and storing this commodity. The result 
has been that this trade has risen from comparative insignificance to 
aggregates surpassed by only one or two eastern cities. The clip of 
1876 found a stagnant and comparatively demoralized market, the wool 
manufacture being in a very depressed condition ; 15 per cent, of the 
looms were idle, and the remainder, with very few exceptions, were run- 
ning either on short time or at a dead loss. Woolen goods were a drug 
in the market, and were selling below cost of production. Bankruptcies, 
in which creditors realized but small percentages on their claims, were 
ef frequent occurrence, while several important miU properties were 
sold under the hammer by legal process at less than one-fourth of their 
value. The prospect of marketing any great proportion of the clip with 
the slack demand then prevailing was gloomy indeed, unless producers 
would accept of prices low enough to wan*ant an extensive export to 
foreign countries. Samples of the better grades were sent to England 
and Germany for comparison with the ruling grades in those countries, 
and for designating the limit of safety in purchase of supplies for those 
markets. Eastern dealers were also solicited to send orders, but they gen- 
erally declined, alleging that the wool interest was in a more demoralized 
condition than even in 1860, when unwashed wools sold as low as 16 
® 17 cents per pound, and tub-wools 25 ® 27. Supposing that the con- 
ditions producing the depression were of a permanent character, they 
expected to hold the dictation of prices; but Saint Louis dealers, 
knowing that ruling rates were below cost of prodaction, believed that 
sooner or later those causes of depression would be removed, and that 
trade would resume its normal course. They made extensive purchases 
at market-rates, almost exclusively for cash, and accumulated quite ex- 
tensive stocks during the period of low prices. The wisdom of this 
policy demonstrated itself as the season passed on. About the close of 
June, eastern operators appeared in the Saint Louis market, purchasing 
at a slight advance upon opening prices. In spite of all efforts to mask 
their operations, the real state of the general markets soon became 
known, holders became firmer, and prices went up. During the remain- 
der of the season an active, steady demand caused a brisk movement of 
stocks. In May unwashed wool was quoted at 20 ^ 21 cents, and the 
best tub-washed brought only 31 ® 33 ; but in October unwashed had 
reached 29 <2) 34 and tub washed 42 ® 43, an advance of 25 ^ 40 per 
cent, upon the opening figures. The receipts amounted to 6,025,108 
pounds, against 4,249,307 pounds in 1875, 4,963,417 in 1^74, 3,956,212 in 
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1873, and 3,756,212 in 1872 ; the shipments in 1876 were 6,887,979 pounds; 
in 1876, 3,756,618. 

The range of prices per pound of wool of all grades at the beginning 
of each month of the last six years was as follows : 

I 



1871. 



1873. 



1673. 



1874. 



1875. 



1876. 



Jtamarj .. 
rebmuy. 
Karoh.... 

AprU 

Miy 

June 

July 

Augnst... 
September, 
October... 
Norember 
December . 



OerUt. 
30 to 48 
30 to 48 
33 to 51 
33 to 51 
33 to 53 
27 to 58 
41 to 64 
43 to 60 
43 to68i 
43 to 69 
43 to 70 
43 to 68 



Cents. 
43 to 70 
43 to 75 
4a to 78 
45 10 78 
45 to 70 
40 to 70 
40 to 70 
40 to 65 
30 to 63 
30 to 95 
^ to 55 
36 to 63 



OiTUt. 
30 to 60 
33 to 60 
38 to 60 
18 to 54 
181to50 
18 to 53 
18ito47 
18lto48 
18 to 51 
17jto 47 
laito 47 
15 to 46 



(kntg. 
30 to 53 
30 to 51 
33 to 53 
38 to 53 
28 to 90 
38 to 50 
87 to 51 
37 to 51 
37 to 53 
37 to 53 

37 to 53 

38 to 54 



OetUt. 
38 to 54 
88 to 54 
Sfl to 54 
28 to 55 
38 to 55 
3d to 55 
28 to 55 
30 to 53 
30 to 51 
37 to 50 
85 to 50 
30 to 50 



OenU. 
80 to S3 
20 to 46 

ao to46 

aoto48| 

86 to 45 
36 to 37 
87to37i 
30 to 36 
20 to 36 
34 to 40 
34 to 40 
84 to 40 



The stock of wool left over at the close of 1876 was 460,000 pounds, 
of which 275,000 pounds were £rom Colorado and New Mexico, 26,000 
pounds unwashed Texas, 90,000 pounds of other unwashed, tub-washed 
46JM)0 pounds, pulled 26,000 pounds. 

The wool business of Saint Louis is mostly on a cash basis. Begular 
connections with mills in the East have been established, and arrange- 
ments have been made for keeping stocks for the constant supply of 
western mills, which are annually depending more and more upon the 
Saint Louis market for supplies. Dealers encourage the marketing of 
unwashed wool. 

8mne. — ^The receipts of 1876 were 877,160 head, an increase of nearly 
40 per cent, over 1876, but still below the maximum receipts of 1874. 
The shipments were 232,876 head, an increase of over 80 per cent, com- 
pared with 1876, though but little over half of the aggregate of 1874. 
The receipts of the last twelve years were as follows : 1865, 99,663 ; 1866, 
217,622; 1867, 298,241; 1868, 301,660; 1869, 344,848; 1870, 310,850; 
1871,633,370; 1872,769,076; 1873,973,612; 1874,1,126,686; 1876,628,569; 
1876, 877,160. Shipments for the same twelve years'. 1865, 17,869 ; 1866, 
13,365; 1867, 28,627; 1868, 16,277; 1869, 39,076; 1870, 17,166; 1871, 
113,913; 1872, 188,700; 1873, 224,873; 1874, 463,710; 1876, 126,729; 
1876, 232,876. Over twothirds of the supply of 1876 was from Mis- 
souri and the regions west and south. A large adjacent section of 
Illinois on the east contributed considerable numbers, with a few from the 
north. Of the shipments, all were sent eastward by rail except about 2 
per cent., which were taken mostly to local points near Saint Louis. A 
few were shipped southward. 
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The following table shows the monthly movement of hogs, as pur- 
chased by packers, bntchers, and shippers, daring 1876, together with 
tiieir average weight per head and vaiae per cental : 





Taken by paokera. 


Taken bybntohen. 


Taken by ahippen. 


Total. 




Months. 


Number. 


AToraee 

weight 

per head. 


Number. 


ATeraso 
weigS 
per head. 


Number. 


Arerage 
weight 
per head. 


Number. 


ATerage 
weight 
per head. 


Jaxn^uy 

February 

Haroh 


19,783 
11,451 
18,940 
16.565 
14,373 
9,840 
14.111 
88,696 
113, 414 
177,281 


Poundi. 
976.64 
97a 4 
929.6 
930.1 
89a 35 
921.35 
9ia55 
296.7 
937.9 
935.6 
969.6 
96a 45 


13,900 

7,693 
5,276 
3,561 
7,035 
5,875 
6.0tfl 
4,619 
7,893*' 
11,674 
19,540 
n,394 


974.9 
975.6 
As. 6 

940.9 

851.3 

833.4 

841.65 

937.4 

942.1 

255.63 

280.4 

977.75 


24,870 
16,769 
15,033 

84^ 
88,061 
98,836 
89^564 
98,043 
16,889 
6,695 
11,610 


P^vndt, 
830.4 
888.7 
310.4 
803.7 
196.3 
19a 5 
179.3 
187.8 
163.10 
191:85 
16a>90 
199.10 


134.135 
63,965 
40,099 
39,433 
50,955 
50,901 
41689 
36.483 
44.047 
55,959 
138,579 
903,815 


PwndM. 
87a4 
871.7 
836.8 
887.9 
839.6 
S9a7« 
896.35 
889.15 
391.45 
331.4 
873.35 
870.85 


•7 14 
7 54 
789 
7 31 
6 38 


June 

July 

Augntt 

Septomber .. 

October 

NoTomber... 
Decetiiber... 


5 40 
5 70 
608 
588 
5 61 
573 
591 



The grand total of the above figures shows 892,213 hogs, weighing, 
as a whole, 228,585,38G.'25 pounds, or 114,293 tons, with an aggregate 
value of $14,566,729^21. The average weightper head was 256.28 pounds, 
and the average price per cental $6.38. 

The range of prices per cental for hogs at the beginning of each month 
of the last four years was as follows : 



Kontha. 



1873. 



1874. 



187SL 



1876. 



January.., 
February. 
March...., 

^.::::: 

June 

July 

August..., 
September 
October... . 
November 
Deoemtier. 



$3 30 
385 
495 
4 60 
4 95 
4 35 

3 90 

4 00 
4 00 

3*76 
400 



to $3 70 
to 4 35 
500 
550 
5 35 
4 60 
485 
4 40 
4 50 
400 
4 85 
485 



$8 81 to 
4 90 to 
4 90 to 
600 to 
4 50 to 
4 80 to 
500 to 
550 to 
4 00 to 

4 50 lo 
395 to 

5 50 to 



I5 37i 
565 
530 
595 
545 

5 GO 

6 00 
795 

7 50 
7 35 
695 
750 



14 00 
450 
500 
5 00 



6 

6 00 

6 00 

6.00 

600 

535 

690 



to 16 00 
to 700 
to 7 85 
to 7 85 
8 00 
8 00 
800 
800 
8 00 
8 00 
7 95 
7 00 



16 00 
5 75 
7 40 
7 50 
7 20 
540 

5 SO 

6 10 
6 10 
550 
550 
550 



to 17 SO 
to 7 95 
8 10 
850 

755 
590 

5 75 
650 

6 35 
695 
695 
685 



8mne products. — ^The receipts for sixteen years and the shipments for 
twelve years of leading preparations of swine flesh were as follows : 



Yeara. 



Eeoeipts. Shipmenta. 



BACON AND CUT MKATa. 



Beceipts. Shipmenta. 



Beoeipta. Shipmenta^ 



1861. 

ifta. 

1863. 
1864. 
1865. 
18tt 

IsSr'. 

1870. 
1871. 
1878. 
1873. 
1874. 
1875. 
1876. 



Sarrdt, 
116, 445 
51,187 
34,956 
71.550 
66,893 
56,740 
93,071 
85,187 
78,836 
77,398 
88,449 
60,907 
57,476 
55,453 
46^547 



Barrelt, 



109,708 

99,585 

138,896 

130,968 

190,009 

115»936 

131,739 

114,399 

105J76 

90)^3 

95,503 

66,141 



Poundt, 
54,8n,390 
40,340,850 
49,387,870 
45,991,770 
34, 781, 570 
31, 978, 150 
47,693,450 
46,753,360 
47,895,140 
44,494,770 
57,804,350 
63,434,860 
.•50, 071, 760 
59,104,380 
51,566^146 
50,990.716 



Pounds. 



64,910,870 
49,897,050 
7Q;095,1W 
58,399,870 
75,755,450 
77.501,130 
193,665^060 
147,141,960 
184.398,770 
133,486.380 
105^809,508 
106,803.076 



Po%tnd$, 
19; 953,734 
11,599,940 
9,501,930 
9,057,8'jO 
6,301,030 
5,004,870 
7,899,670 
5,941,650 
7,778,410 
6, 815, 150 
10,093,460 
11,988,890 
8,981,890 
6,877,560 
6,739.390 
6,067,385 



Pwndi, 



9,569,880 
7,469,930 
14,318.910 
19,945,490 
13,399,900 
15r507.840 
30. "150,470 
33,943.860 
37,156,810 
97,119,970 
94, 145. 176 
89,998,879 



Digitized by VjOOQIC 



230 



REPORT OF THE COMMISSIONER OF . AGRICULTURE. 



Of the above reoeipts, the msyority were from east of the Mississippi 
Eiver, except lard, the greater portion of which was from the west. Of 
the shipments, nearly nine-tenths of the pork, bacon, ^nd cut meats went 
south. A little over half the lard went eastward ; the larger portion of 
the latter was shipped to eastern markets for export to foreign countries. 

Winter porlc-packing, — ^The number of hogs winter-packed at Saint 
Louis during the last sixteen seasons, together with their average net 
weight per head, and the average net yield of lard per head, for six 
years, were as follows : , 



SeaMiu. 


i 




Seoaona. 


1 


II 

la 


11 


lWl-'63 


89,093 
178, 7r>0 
244. GOO 
191, 890 
123, 335 
183.543 
237. 160 
231,937 


Pounds. 
224.5 ; 
207 
179 

178.5 i 
208. 91 
222. 34 
193.91 
189.27 


ie6<>-'70 


241,316 
30o, 600 
419.032 
538,000 
463, 703 
4d2,248 
329,895 
414,747 


190.5 

216 

263,15 

260 

261.53 

240 

268.47 

906.42 


Pcundt, 


18g2-'63 


1870-'7l 




1863-'64 


lfl71-'72 


35.17 


1864-'65 


187,i-'73 


34 50 


1865-'66 


1873-'74 . . . 


34 18 


18«6-'6T 


187i-»75 


ao 


18S7>'88 


1875-'76 


36.56 


l«W-'» 


1876-*77 


33.55 









During the summer packing season, from March 1 to November 1, 1876, 
there were packed at this point 90,^51 hogs, averaging 226.43 pounds 
per head; in 1875, 102,424 hogs, averaging 220 pounds; in 1874, 150,962 
hogs, averaging 209 pounds ; in 1873, 132,155 hogs, averaging 244.26 
pounds; in 1872, 98,720 hogs, averaging 233.63 pounds. 

The total number of hogs cut by Saint Louis packers is estimated at 
over a million. Over half of this outiside product is shipped direct to 
eastern markets, the remainder being brought to the city. The capital 
invested in pork-packing in Saint Louis is over $7,000,000. The city 
packers also control a large number of establishments in the rural dis- 
tricts, in which are packed more than double the amount packed in their 
city houses. 

POEK PACKING 
IN THE WEST. 

Winter packing, — The Cincinnati Price-Current has kept a record of 
pork-packing in the West for twenty-seven seasons, showing the num- 
ber of hogs packed in each season, as follows : 1849-^50, 1,652,220 head; 
1830-'51, 1,332,867; 1851-'52, 1,182,846; 1852-'53, 2,201,110; 1853-'54, 
2,534,770; 1854-'55, 2,124,404 ; l855-'56, 2,489,502 ; 1856-'57, 1,818,486; 
1857-'58, 2,210,778; 1858-'59, 2,465,552; 1859-'60, 2,350,822; 1860-'61, 
2,155,702; 1861-'62, 2,893,666 ; 1861^'63, 4,069,520; 1863-^64,3,261,105; 
18G4-'65, 2,422,779; 1865-'66, 1,785,955 ; 186(>--67, 2,490,791 ; 1867-'68, 
2,781,084; 1868-^69, 2,499,873 ; 1869-:'70, 2,635,312 ; 1870-'71, 3,695,2§a ; 
187 W72, 4,831,558; 1872-'73, 5,400,394; 1873-'74, 5,466,380; 1874-'7.5, 
5,566,226; 1875-'76, 4,880,185 ; 1876-77,5,072,330. 

The operations of the last winter season show a gratifying advance 
upon its j)rede<»^?8Sor, thou«ghthe aggregates are not up to the maximum 
of 1874-^5. The oularged figures of later years are in part attributa- 
ble to a more perfect system of statistics, embracing eaeh year a larger 
number of p<acking points, but allowing a sufficient margin of increase 
to this Bource^a great annual development of the pork-paeking business 
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is one of the prominent facts of the times. The business is enlarging 
in the South, a section hitherto mainly dependent upon tl^e West for its 
meat supplies. To a large extent the demands of home consumption there 
are now supplied by home production. This southern packing has 
not yet assumed any very imposing visible proportions, but the habit of 
putting up pork on the farm is growing in that quarter, creating an invis- 
ible supply, which is felt in lessening the market demand, if it does not 
add sensibly to the published figures of production. Canada has also 
enlarged her porkpacking operations to an extent which indicates a hope 
of supplying her own home demand. The movement for the export of 
fresh meat to Europe has also assumed great importance, and may result 
in the pre*occapation of the foreign market at least for a portion of the 
demand hitherto manifested for winter-packed pork. Our summer- 
packed pork has found increasing favor in the South, in Canada, and in 
Europe. All these circumstances indicate a change in the arrangements 
of production and marketing of preserved pork. The present aggre- 
gates cannot be maintained unless an increased consumption can be 
secured eithw in markets in which it is now disposed of or new markets 
be opened. Questions of this character are exercising the minds of 
intelligent operators, but none seem to apprehend any sudden or abrupt 
ehange disturbing the business as it now subsists. 

During the past two seasons a new feature of the business has been 
remarked in the receipt of a considerable number of hogs from Texas. 
These receipts were mostly at Saint Louis, of which many were stock- 
hogs. The latter were shipped largely to Iow% where they are reported 
to have developed into excellent market animals, being unusually free 
from diseases and distempers common to hogs raised in many other sec- 
tions. This Department estimated the number of hogs in Texas at the 
close of 1876 at 1,144,500 head. The production of swine in that State 
has greatly increased in numbers and improved in quality. The old 
^< razor-backs" of the generation passing away are giving place to mod- 
em improved breeds, especially in Northern Texas, where hogs mav be 
found equal in value to any now raised in the N6rthern States. There 
are no regular packing establishments of any magnitude in that State, 
but farmers generally pack enough to supply their own wants and those 
of the local markets, and send their surplus to the North and East. If 
there should arise in the Southwest a shipment of hogs to the general 
markets of the country analogous to the famous eruption of Texas cat- 
tle, k would only realize the sanguine expectation of many leading swine- 
raisers in Northern Texas. Quite a number of these are propagating on 
a large scale the best strains of Poland Chiiia, Chester white, Berk& 
shire, &c. 

Packers entered upon their operations for the last season with the 
idea that prices must rule lower, and many dealers undertook to make 
contracts for supplying hogs at prices based upon an original cost of 
$4.50 to $5 per cental for hogs, bat they were unable to buy at any such 
prices after the winter season fully set in ; hence many of them met 
with serious losses. As the domestic consumptive demand in the hog- 
raising States was unusually languid in November and December, 1S7& 
and the weather unusually favorable for packing, the high prices offered 
by packers attracted a large number of hogs, causing the larger part of 
the business at the interior points to be completed during the first half 
of the season ; but the larger cities, excepting Louisville, Ky., continued 
operations to the close as actively as the decreasing supply of hogs ad- 
mitted. This continued activi^ was based largely ui>on the liberal 
foreign export, which netted a loss to the trade, as they weat eat «f tte 
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country at prices, on the whole, rather lower than the cost of production. 
This export was checked by an unfortunate speculative excitement, 
arising about the middle of Jannary. The center of this speculative 
movement was Ghicago, where it lasted about three weeks. It was fol- 
lowed by a steady decline from the exaggerated figures reached, and the 
reaction carried prices at the close of the season below the average 
cost of the season. 

Numbers packed, — ^The following table shows the number of hogs packed 
during each of the last five winter packing seasons in the States of the 
West and Korthwest : 



SUtes. 


1878-'73. 


1873-'74. 


1874-'75. 


WS-TO. 


IgTC-TI. 


Ohio 


885,827 

610,966 

1, 834, 611 

335,417 

894,334 

40,885 

334,073 

24,550 

20,220 

322,456 

39,300 

49,306 

28,450 


906,804 

715,703 

1,887,328 

369,878 

746, 366 

64,037 

333,514 

33,700 

39.085 

357,859 

26,577 

71,549 

86,000 


870,971 

666,575 

8, 113, 845 

436,858 

707, 310 

49,536 

869,468 

30,950 

36,950 

308,068 

82,639 

63,836 

80.880 


819,603 
575,433 

556,143 
30.735 

817,436 
18,750 
26,190 

863,748 
83,818 
53, gr 
17, &7 


791,185 
639,641 


IndiitnA 


Dllnolii 


1,905,819 
419,449 


lowik 


HisBonri 


644,699 
31.7T5 


Kn-nflM ..... 


Wisoonain 


866,^61 


MinqetotA I. ... 


33,835 
46,190 

8H986 
50,770 
86,899 


KiBbTMkll 


X!antaoky 


T^ffinimA^. ...X..... .X.. .. 


liiobiffon 




81, 447 






Total 


5.400,394 


5,466.300 


5,566,386 


4,880,135 


5,078,349 




InoroaM 




65,806 


100,086 


■■"iitoir 


198; 804 


llaoreaaa , 















* Inoudiug Plttaburgh, and a fow poiatB in the 3 onthem States. 

The States bordering on the Ohio Eiver show a decline from the pro- 
duction of the previous season, but all the others have increased their 
aggregates. The States west of the Mississippi lliver and Tennessee 
show a marked increase, a fact which indicates the future diffusion of 
the hog-raising business and an increasing percentage of the annual pro- 
duction in the far West and the South. This branch of farm produc- 
tion will in such case only show the same tendencies as the wheat crop, 
which is annually shifting its center westward while extending itself in 
the South. 

Average net toeight — ^The average weights per head of the hogs packed 
during the last five seasons were as follows : 



Statea. 


1878-'73. 


1873-*74. 


1874-'75. 


1875-'76. 


1876-'77. 


Ohio 


Pounds. 
843.51 
330.85 
339.31 
829.55 
214. 13 
844. 18 
330.45 
227.27 
246.71 
835.84 
307.11 
337.94 
837.94 


Poundt. 
333.49 
307.33 
819.08 
804.67 
207. 01 
320.64 
310,89 
839.36 
814.65 
813.87 
800.43 
834.03 
807.94 


Pounds. 
223.73 
S0&8 
Sia76 
19a 67 
189.74 
171.63 
813.48 
887.46 
l^a86 
809.60 
199.39 
834.37 
197.08 


Pounds. 
815.14 
310. 41 
831.46 
315.81 
315.85 
333.03 
81^8 
848.63 
8ia57 
315.98 
814.81 
839.7 
830.98 


Pounds. 

siasi 

199 41 


Tn«iifw»ft , . 


IDlnoia...... . . . . 


81&09 

SJ07.75 


Iowa 


ilif^hnrl 


813,33 


Kansas ^ .a* ... . . 


340.4 


Wlaoonsin 


886.67 


lifnnMota 


849 94 


Nebraska 


830.39 


Kentucky 


838 513 


Tennessee........ .... ... 


808.04 


Hiohlean u 


833:35 
811.70 


ICisc^huieons 






General ayerafe.....* 


OSS. 43 


314.97 


809.77 


817.71 


815.98 





The average weight of 1876-'77 was 215.98 pounds, or 1.73 pounds less 
than in the previous season. The general average of the last twerve 
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seasons is 218.7^ pounds, leaving the average of the last winter season 
2.81 poands short. A marked increase in weight is shown in Kansas, 
Wisconsin, and Kentucky, and a smaller increase in Ohio, JkGnnesota, 
Nebraska, and Michigan ; the other States show a decrease, especially 
Indiana, Illinois, Iowa, and Tennessee. The average weight of Ohio 
was rednoed by the policy of the Cleveland packers choosing only light 
hogs, and attracting them by special inducements from Chicago and 
Michigan ; the same policy at Indianapolis enhanced the shortage of In- 
diana. 

Average yield of lard.— The average yield of lard per head for the last 
Ave winter packing seasons were as follows : 



Stetoa. 


187»-'73. 


1873-'74. 


1874-'75. 


1875-»76. 


1876-T7. 


Ohio 


Pounds, 
43.85 
33.89 
43L91 
37.44 
36.03 
37.50 
39.55 
3^.36 
39.70 
39.78 
31.91 
38.95 
38.95 


Pounds, 
39?04 
99M6 
37.93 
33.86 
33.86 
35.83 
30.50 
36.4^1 
34.50 
99.66 
34:16 
38.96 
31.03 


Pounds. 
39.66 
99.83 
36.66 
33.59 
99.19 
^43 
31.63 
99.83 
96.66 
99.79 
29.9 
35.15 
98. S7 


Pounds, 
3tf.07 
39.66- 
36.85 
34.10. 
36.89 
37.7 
31 

30.6 
39.01 
39.67 
31.67 
33.66 
33.19 


Pounds. 
36 9S 


Indiana 


99.60 


TlHtini, , 


35.10 


Xoira 


33.96 


Hiasonri 


33.88 


KaoiMM 


37.16 


Wiaoooflin 


30.73 




99.3 


Noliraska 


sai 


Kantnoky 


33.1 


TeoDMnee. . . . . . . a ..^.. ^.. .a..... 


31.48 


Kiflliijjftti - 

in«Wlanwnii 


39.9 
39. OS 






GanaralaTtraca.......... 


4a 08 


35.09 


34.90 


35.45 


34.09 







The smaller averages of the last few years are due in part to the fact . 
that the hogs packed are smaller than formerly. At many points only 
lighter animals are in request. The only States, that increased their 
average yields during the last season were Ohio and Kentucky ; of the 
other States, the most marked reduction is in Indiana and Missouri, 
where the average has fallen off nearly 3 pounds per head. 

Average cost — ^The average cost per cental of hogs packed in the dif- 
ferent States was as foUows : 



States. 


1879-'73. 


1873-*74. 


l«74-'75. 


1875-*76. 


IBTe-TT. 


Ohio 


•4 89.50 
4 43.96 
4 67.1 
4 31.99 
4.63.3 

4 01.1 
4. 79L 48 
4. 81 

3 70 
488 

5 13.5 

4 94.9 
4 94.9 


$5 57.94 
5 99.63 
5 43.25 
5 19.03 
5 36.6? 

4 77. 58 

5 79.16 
5 6a 59 

4 64. 17 

5 44. 45 
579.93 
5 54.3 
556.1 


18 64.3 

8 14.96 
835.6 

7 87.58 

8 19fl 

7 59 

8 56.04 
798.90 
729 

8 67.51 
8 81 
8 15.88 
8 64 


8.96 
a 81 

ao3 
a94 

a70 

7.66 

a 76 

7.79 

7.79 
9.05 
a 29 
a66 
a99 


7.90 


Indiana 


7.09 


IHimria 


7.4S 


Kwa^::::::::;:::;:;::;::::;:::::::;:::::::;::::: 


a89 


ifiin^ri ^ , , , 


7.05 


KtniftM . ........ u. XX 


6.61 


Wiaooniitf • 


G.78 


MioniMOta .... . . ..xi. » ..-. 


a4» 


Kabraaka 


7. It 


Suontookv - 


a99 


TfinnosflM 


a99 


UiAli*fran ,,.. ,,. 


6.74 


MisoaUaneont 


7.16 






OmMral avaraga 


465.8 


5 43.15 


833L63 


a89 


7.18 







The average prices paid by packers were lower in 18YG-'77 than in the 
two seasons immediately previous, but are stHl greatly in advance of the - 
seasons of 1872-'74. There is a falling off in price in all the States 
but not greater than is observable in all other branches of production, 
agricultural or manufacturing, the reduction being onl^ 5 per cent, on 
the whole. Considering the general reduction of prices, it appears that 
the prioe of hogs holds its own in rdation to other kinds of inerOhandiaei 
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showing that this branch of prodaotion and trade has not been over- 
done, nor has the supply outstripped a permanent and healthy demand. 
B&oa^tulation. — The following table shows thennmber of hogs packed, 
their aggregate net weight, yield of lard, and cost, during the last twelve 
winter packing seasons : 



8m«>d«. 


Kuraber 
packed. 


II 


Ag«regate 
weight. 




yield of 
lard. 


|1 
1^ 


Aggregatd 
coat of 
luiga. 


]865-*M 


1,785,955 
2, 490, 791 
2, 781, 084 
2, 499, 873 
2,635,312 
3, 695, 251 
4, 8:U, 558 
5, 410, 394 
5,466,200 
5.566,226 
4,880,135 
5,072,339 


Pounds. 
231.3 
232.14 
201 

206.75 
205l75 
2J0.14 
227.62 
232.43 
214. 97 
209. 77 
217.71 
215.98 


Pounds. 

413,091,391 

588,212.2-22 

558, 997, 884 

516, 848, 744 

542, 215, 444 

850, 425, 065 

1, 099, 783, 385 

1, 257, 519, 283 

1, 175, 126, 971 

1, 167, 639, 457 

1, 062, 456, 021 

1, 095, 547, 777 


Pounds. 
41. 52 
39.66 
29 

32.33 
31. t4 
40.19 
38.54 
40.08 
35.02 
34.2 
35.45 
34.03 


Pounds. 

74, 152, 851 

98, 601, 376 

80, 651, 436 

80, 829, 2a7 

63,908,334 

148, 512, 137 

188.603,317 

216,845,385 

191,444,035 

190, 380, 607 

173.016,580 

172, 623, 696 






186ft-'67 






1867-'68 






18«8-'«9 






1869-'70 






1870-'71 






1871-*72, .■■•.. 






18TO-'73 


14 65.8 
5 43. 15 
8 33.63 
8 82 
7 16 


58.575,148 
63.827,081 
97,337,998 

03, 703. en 

7^65i;^7 


1873-'74 


1874-'75 


lB75-'76 


|g7^*77 





The operations of the last year, compared with its predecessor, show 
an increase in the number of hogs packed of 192,204 head, or 4 per cent. 
The reduction in the weight per head of hogs packed has partly neutral- 
ized the increased number, the aggregate weight being only 33,067,756 
pounds, or a little over 3 per cent, greater than last year. The hogs 
packed in 187G-'77 were equivalent to only 5,031,890 hogs of the weight 
of the previous year. The aggregate yield of lard is reduced 402,884 
pounds, the average yield per head having fallen from 35.45 pounds to 
34.03, a decline of 4 per cent, in one year. The average cost of hogs to the 
packer fell from $8.82 to $7.18 per cental, a reduction of 18.6 per cent, 
involving a reduction in the aggregate amount paid for hogs of 
$15,050,014, or 16 per cent., notwithstanding the increase of the num- 
ber. 

Packing in the principal cities. — Nearly two-thirds of the hogs are 
packed at six leading cities, viz : Chicago, Cincinnati, Saint Louis, Tn- 
dianapolis, Milwaukee, and Louisville, The numbers packed at these 
points during the last five winter seasons were as follows : 



Paeking pointa. 


l878-'73. 


1873-'74. 


1874-'75. 


187^'7«. 


IffJ^rt, 


ChlcafTo 


1,435,079 
626,305 
538,000 
196, 317 
303,500 
302,246 


1,890,204 
581,253 
463,793 
295,766 
294.054 
226. 947 


1,690,348 
560,164 
462, 246 
278, :09 
236,596 
273,118 


1,698,065 
563,359 
329, «»5 
383,1841. 
28?, 147 
181,973 


1,818,084 
68.1^576 
414,747 
894,198 
805,508 
814,868 


Cinoinnati 


Saint Lonia 


TndianftnnHa . ,, 


Milwaakee 


Loaiarillo 




Total for the Bix oltiea 


3,391.447 
2, 008, 947 


3, 382, 017 
S, 064, 183 


3,500,811 
8, 065, 415 


3,213,022 
1, 606, 513 


3^891,065 
1,781,274 


Otber points 




Grand total 


5,410,394 


5,466,200 


5,566,226 


4,880^135 


'5,072,339 




Per cent, of thedtiea 


62.68 


61.87 


62.89 


65.61 


64 86 







The per cent, of the packing at these points decKned somewhat during 
the last season, their number having increased but 77,443 head, or 2 
per cent, while the number packed at other points increased 114,761 
head, or about 7 per cent This relative increase of the other points is 
in part attributable to the increased number of those points ixom which 
•tatistios are gathered. 
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The average net weight and yield of lard per head, per cental at 
those cities during the last three seasons were as follows : 



Packing points. 

• 


Average weight per head. 


Average yield of lard per beai. 


1874-'75. 


1875-76. 


187C-'77. 


1874-'75. 


1875-'76. 


18T«-'T7. 


Ch1cA|^ .......*.«....... 


Pounda. 

213.42 
220.6 
192 

»9.37 
203.56 


Pounda. 
217.32 
218.05 
214.73 
201 

215.15 
209.83 


Pounda. 
215.97 
219. 77 
306.42 
182.5 
221. 73 
221.12 


Pounds. 
37.3 
4L77 
30 

29.5 
2M.87 
3L15 


Pounda. 
36.33 
37.8 
36.56 
31 

33.4 
3a 63 


Pounda, 
35l10 


Cinoinoati.... 


38.3 


8ft*nt FiOfiiB 


32.55 


f nd {^.nftpoUs ... .. ...-.,,..,- -r- 


26.5 


^llwi|n(f>9 


30.25 


Loul»Tllle 


32.63 






Genetil avenge ot the citiet 

General average of other polnta .. 


209.47 
210.27 


315.13 
222.69 


siaii 

221.38 


35.43 
32.21 


35.47 
35.41 


34.41 
33.33 


G«B«ral avenge of the whole 


309.77 


217. 71 


31&98 


34.20 


35.45 


34.03 



It will be noted that the hogs packed at Cincinnati during these three 
seasons show, respectively, the greatest average both of weight per 
head and of lard per head. The hogs packed at these six cities, although 
averaging in weight considerably below those packed at other points^ 
show a larger yield of lard. 

Pork product. — ^The amount of barreled pork produced in the six cities, 
in the interior and in the whole of this pork-packing region, was as fol- 
lows: 





Sixeitlee. 


UtMlor. 


T,UI.| 


Sizeittea. 


Interior. 


TetaL 


Kfwp«rV 


BarrOa, 

349,987 
3.'>.943 
37,761 
8,326 
4.598 


BarrOa, 

138^783 

31.839 

10.480 

9,084 

7,087 


BarrOa, 
488,760 
57,771 
48,341 
11,310 
11,683 


Oth^Vip^ rr 


BmrrOa. 
11,686 


BwrrOa. 
7,795 


JMffMff* 
19,491 


PriaMmeaa 


Total 1876-*77.... 
Total 187^'76.... 
Total 1874-'75.... 


Bxtra prime 


443,310 
363,555 
411,747 


195,057 
146.055 
157,721 


637,^7 


Clear.. 


509,610 
560,468 


Rnmn 





Of the barreled pork, 69.4 per cent was made at the six cities in 
1876-'77, against 71.3 percent, in 1875-^76, and 72.3 per cent, in 1874-75. 
This fact indicates that the interior points are gaining in their propor- 
tion of the more elaborate preparations of pork. Of the 442,210 barrels 
of all kinds made by the six cities in 1876-^77, Chicago claims 290,493 
barrels, or 65 per cent. ; of the 363,555 barrels made in 1875^76, Chicago 
made 263,430, or 72 per cent. : Cincinnati turned out 46,944 barrels in 
1876-^77, against 43,729 in 1875-?76 j Saint Louis, 47,826, against 32,799 ; 
Indianapolis, 1,350, against 1,480 ; Milwaukee, 44,250, against 33,172 : 
liouisville, 11,297, against 15,945. Chicago, Cincinnati, Saint Louis, ana 
Milwaukee greatly increased their product, but Indianapolis and liouis* 
ville declined. 

Summer pwcking. — The nuqiber of hogs packed during the summer 
season, or trom March 1 to ^November 1, of the last three calendar years 
was as follows: 



PMUng points. 


1^4. 


187ib 


1876. 


FaoUBffpoiiita. 


1874L 


1875w 


1876. 


Ohkngo 


446,368 
136,153 
150,908 
304,486 
18.600 


738.781 
118,783 
108.484 
80,163 
8,633 


1,315,408 
181, 173 
131.156 
383,031 
60^837 


Canton, TO, ,..,,.. 




9,730 
7,000 


6,837 


Clncioiiatl .......... 


Charleston, m 

KanaaaOitj.Mo... 

Detroit, Hfoli 

Dee Moinee. Iowa.. 


17,000 
10.000 
10.000 




Saint T^onifl 


36^600 
105,580 

10,963 


Indlanapolia 

liilWAQklM^ . r 


9,000 




Cedar Rapids, I4»wa. 
Other points 

GxandlDtal.... 


73,839 
13.900 


78,133 
16,404 


Total for five 

eitiea 

Clereland, Ohio 


060,500 
m.I36 


1, 041,7® 

106, ao4 


1,918.181 
197,308 


1,800.404 


1,363,343 


3^391, «li 
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Daring the last sammer season the nassber of hogs packed was nearly 
doable that of the previoas season. Snmmer-cared pork is received with 
increasing favor in both domestic and foreign mapkets. The sammer of 
1876 was one of general depression to holders of winter-cared pork, as 
the large supply of hogs, indaced by the abandant sapply of com, 
Btimalated summer caring, the product of which suffered little or no 
loss from shrinkage ; hence it coald be sold at prices entailing a loss on 
winter-cured pork. These facts rendered the increased aggregates of 
the winter season of 1876-^77 still more remarkable, and showed the 
existence of an increased demand for the winter product of the West. 
The prospects for the summer season of 1877 are very fair, tha supply of 
hogs, from all indications, being about equal to what it was la^ summer. 
Operators at various points since the close of the winter season of 
1876-'77 find the supplies somewhat in excess of last year. 

The average net weight of the hogs packed In the West during the 
summer of 1876 was 184.03 pounds per head, against 177.32 pounds in 
1876, and 164 pounds in 1874. Aggregate net weight, 421,738,051 pounds 
in 1876, 223,845,720 pounds in 1875, and 196,872,810 pounds in 1874. 
Average yield of lard, 30.36 pounds per head in 1876 and 29.25 pounds 
in 1875. Aggregate yield of lard, 69,528,486 pounds in 1876 and 
36,923,533 pounds in 1875. 

Summer and mnter packing. — ^The results of the summer and winter 
packing of the five years ending March 1, 1877, may be summarized as 
follows : 



Buaana, 


Nmnber iMtoked. 


^JSJt""* 


lard. 


Bummer. 


Winter. 


Total 


1873.*73 


605,500 
1, 063. 916 
1,900,444 
1,263,343 
8,S91,616 


5,410,M4 
5,466,800 
5,566,226 
4.880,135 
5,073,339 


5,915,814 
6, 529, 116 
6,766,670 
6,142,478 
7,363,955 


Poundt. 
1,353,564,283 
1,309,640,509 
1,804,512,267 
1,286,301.741 
1,517,285,282 


Poundt. 
^219. 565 
^666,195 
221,880,216 
20estB31«900 
24^151,910 


1873.'74 


1874-'75 


1875-'76 


l876-'77..... 





It will be seen that the production of the last year was the largest on 
record in regard to the number of animals and their aggregate weight 
and yield of lard. 

m THE EAST. 

Annual receipts.— ThQ receipts of hogs on the seaboard are to a small 
extent for packing purposes, the larger portion being taken by butchers 
for the supply of fresh meat. The packing business is rising to some 
importance in New York and Boston, but it is still on so smaU a scale 
and so unsystematized that definite statistics cannot be obtained. The 
number of live and dressed hogs received at four leading Atlantic cities 
during the last three years were as follows : 



Cities. 


1874. 


1875. 


1876. 


Bodon ^ 

New York 


613,674 

1,677,419 

419,194 

;«7,647 


416,657 
1,443,167 

999,601 


431,784 

1,293,27? 

341,800 

278; 402 


i*hiUi^fi]l>hift . 


Baltimore ...,. 




Total 


3,268,774 


2,485,132 


2,389,384 
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Of the receipts of 1876, 200,614 were dressed carcasses. 
Summer receipts.— The receipts from March 1 to November 1, 1876, and 
1876 were as foUows : 



Citiet. 


1875. 


1876. 


Lire. 


DreMed. 


TotftL 


Live. 


DresMd. 


ToteL 


Boston 


316,991 
885,969 
190,900 
m.447 


16,363 
0,097 

13,465 
5,000 


833,353 
691,366 
904,365 
180,447 


833,563 

%^ 

175,631 


6,688 

7,383 

18,400 

5^000 


840,350 
7H306 
890,000 


New York 


Pl^iM^^pbia 


Balttn^ow., 


180,631 






ToUl 






1.509.531 






1.405,947 













Winter receipts. — The numbers of live and dressed hogs received at 
these four cities during the last three winter packing seasons, respect* 
ively, were as follows : 



Ottte 


1874-'75. 


1875. 


1876L 


Total. 


Lire. 


• 
DreMed. 


TotaL 


Live. 


Dreiaed. 


TotaL 


Botton 


948,949 
687,483 
117,960 
113,500 


100,199 

457,855 

98,650 

94,398 


61.813 
33,046 
38,100 
15.000 


161,418 
114,328 


196,763 

469.049 

95,840 

68^445 


66,436 
65,880 


193,195 
5H9S8 
137,180 


New York 


T>|>^lAilAlph1ft....... 


BS3"«?r :.;::: 


ioe;445 




Total.., 


1,186,134 






887,391 






963,741 













For the twelve months ending March l, 1877, and including the last 
summer and winter seasons, the receipts of these four cities amounted 
to 2,368,989 head, against 2,396,922 head received during the previous 
twelve months. 

The increase in the last winter season of 76,351 head was more than 
counterbalanced by the decline of 104,284 in the receipts of the previous 
summer season. 

At Buffolo, K. Y., the receipt of hogs during the winter season of 
1876-'77 was 373,000, against 459,800 the previous season. Of the 
receipts of 1876-^77, there were shipped 294,850 head, leaving 78,210 head, 
of which 56,450 head were packed; the shipments of the previous year 
amounted to 377,500, leaving a net supply of 82,300, of which 60,000 
were packed. The receipts of the calendar year 1876 were 1,150,210 
head, shipments 936,700, leaving a surplus of 213,510, of which 134,000 
were packed. During 1875 the receipts were 1^067,300 and the ship- 
ments 907,800, leaving 159,000, of which 142,000 were packed. During 
the last summer season there were packed hegre 78,800 head, making 
135,250 for the twelve months ending March 1, 1877. 

ON THE PAOIPIG SLOPB. 

A growing demand for prime pork to be exported to China, Japan, 
the Pacific islands, Eussian Asia, and South America is noted in San 
Francisco. Grain was very abundant in Galifornia in 1876, inducing 
feurmers to breed and fatten an increased number of hogs. This caused 
an enlargement of the packing business of San Francisco from 90,000 
hogs in 1875 to 175^000 in 1876. The total number packed in California 
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is eatimated at 230,000 in 1876, against 170,000 in 1875, and 390,000 la 
1874. California hogs are light, compared with those raised upon the 
Atlantic slope or in the Mississippi Valley. Those packed at San fYan- 
cisco in 1876 averaged but 185 ])ounds gross weight per head and but 
16J pounds per head of lard. The average cost was $6.37^ per cental, 
gross, in coin. The introduction of the Berkshire breed of l\ogs is said 
to have already enlarged the size of market animals, and other improve- 
ments in the character of the stock are noted. The average net weight 
per head in 1875 was 124 pounds, and in 1874 115 pounds. The ^t 
hogs came from the corn-raising counties of Los Angeles and Ventura, 
though some excellent wheat-fed animals were brought from the Sacra- 
mento Valley, and some good acorn-fatted hogs from the San Joaquin 
Valley. The rise in the price of grain seems to indicate a reduced hog- 
crop for 1877. The amount of barreled pork of all kinds made at San 
Francisco in 1876 was 6,230 barrels. In Oregon, the paeking is mostly 
done at Portland } estimates of the number packed in 1876 range from 
60,000 to 80,000 head. Oregon raises heavier hogs than those indicated 
by the San Francisco average. 

CANADA. 

Canadian pork-packing for market is mostly confined to the province 
of Ontario. .The business has been somewhat variable in its extent. 
but it seems to be growing, though several of the prominent packers of 
this region have found it profitable to transfer their operations to Chi* 
cage. During the last eighteen months the pork-packing facilities of 
Ontario have been enlarged by the erection of new packing-houses and 
by the extension of market arrangements generally. As the corn area 
of Canada is limited and not very productive, and as other kinds of 
grain bear good prices, Canada farmers cannot be depended upon for a 
large supply of hogs. Hence the Canadian packers look to the United 
States tor the bulk of their material, especially from Michigan and 
Illinois; Chicago furnishes a very large proportion of the animals 
slaughtered. The home demand for bacon and hams is mostly supplied 
by Canadian farmers, but the production of barreled pork in the Do- 
minion is not adequate to the demand, nor is it of a very high character. 
Canadian pork is lighter than in the ITuited States, and put up in poorer 
barrels; hence it is less in favor with lumbermen and other large con- 
suming classes, whose wants are supplied mostly from the Chicago and 
Cincinnati markets. Canadian packei-s, however, are improving in their 
methods and turning out a much better product than formerly. Some 
of them find greater profit in exi)orting fresh meat to Europe, and are con- 
templating a transfer of their capital and enterprise to that trade, but 
others regard this as a very doubtful policy. During the winter season 
of 1876-'77 there were packed at 30 diflterent points in Canada 186,198 
hogs, an increase of 66,2U9 head over the previous season. The average 
net weight of the hogs packed was 203.77 pounds per head. About 
30,000 barrels of pork of all kinds were among the results of the season's 
operations. The number packed during the summer season of 1876 was 
54,544, nearly all being at Toronto and Hamilton. The aggregate num- 
ber packed in Canada during the twelve months ending March 1, 1877, 
was 244,742. 



Digitized by VjOOQIC 



BEPOBT OP THE STATISTICIAN. 
BfiOAPITULATIOK. 



289 



The number of hogs packed during the last two summer and winter 
packing seasons were as follows : 



lB7S-»76. 



Winter. 



Btuamer. 



Total 



irre-Ti. 



Winter. 



Sammer. 



Total. 



In the WtMit 

Bdflkio, Albany, and Troy. 

Pacific slope 

Canada 

Atlafttio doptt 



i880,135 
ltt6,73a 
85,000 
119,989 
687,391 



1, S02, 343 

68,324 

170,000 

40.000 

1, 909, 931 



e, 142, 478 
215^ OGS 
255,000 
159. 9d9 

2,398.928 



5,072,339 
101, 450 
105,000 
166, 198 
963,742 



% 291, 616 

82,800 

200,000 

58,544 

1,405,247 



7,363,955 
18i290 
305,060 
24i7«i 

t.968,98> 



Grand total {6,099,233 

Increase 



3, 070, 198 



9,169,451 6,4-^8,729 
339,476 



4,036,207 
968,009 



10, 466. 936 
1. aw, 486 



POEK PEODUCT OP WINTEE PACKINa. 

The Cincinnati Price Current estimates the aggregate pork product of 
the last two winter seasons as follows : 



187S-'76. 



1876-'77. 



k sides pounds. 

Green shooldera do... 

Green hams do.., 

Total green meats 

Sides pat into barrels pomids 

Sides remaining do.., 

Shonlders pnt into barrels do... 

Shoulders remaining do... 

Bides and shoulders, exclading barreled pork do. . , 

Sides, shonlders, and hams, excluding barreled pork do... 



424, 982, 408 
169, 992. 963 
148,743^643 



438,318,899 
175,287,556 
153,876,612 



743,719,214 



706.883,060 



88,825,900 
336. 156, 508 
8.000,000 
161. 922. 963 
498, 149, 471 
646, 893, 314 



106. 080. TOO 
332, 138. Ua 
15, 000. 000 
too. 287. 536 
49-2, 425, 748 
645,802,360 



Exclusive of barreled pork^the prodaction of meats shows a slight 
reduction, being 1,090,954 pounds less in 1876 than in 1875. 



BXPOETS OP HOa PEODUCTS. 



During the fiscal year ending June 30, 1876, we exported 327,730,172 
pounds of bacon and hams, with a declared value of $39,064,456; 54,195,* 
118 pounds of barreled pork, valued at $5,744,022; and 168,405,839 
pounds of lard, valued at $22,420,4S5 ; total exports, 550,331,129 pounds, 
worth $67,837,963, or about lOJ per cent, of our total domestic export. 
Deducting from the exports gold aud silver coin and bullion, our export 
of hog products amounts to over 11 J per cent, of the merchandise. 

The distribution of this mass ot material is very irregular. Europe 
takes 311,319,716 pounds, or 95 per cent., of the bacon and hams ; 15,310,- 
048 pounds, or 29 per cent., of the barreled pork; aud 128,296,831 pounds, 
or 76 per cent., of the lard; all these are valued at $56,010,651, or 82f 
per cent of the whole export of hog products Of the amouut sent to 
Europe, the Uuited Kingdom took over two-thirds, including 281,176,650 
pounds of bacon and hamfl, 14,272,923 |)ouuda of barreled pork, aud 50,- 
771,281 pounds of lard, valued at $42,053,774. Our next best customers 
on t.iat continent were Germany, which took 04,886,453 pounds of hog 
products, valued at $8,295,569; France, wbicli took 13,952,985 pounds, 
valued at $2,460,777; aud Belgium, which took 9,107,248 pounds of bacon 
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and hams, valaed at $1,106,128. The Germans and French took most of 
their qaota in lard. 

The West Indies took 10,767,185 pounds of bacon and hams, 19,411,909 
pounds of barreled pork, and 18,648,373 pounds of lard, all valued 
at $6,013,110. These islands took more of our barreled pork than any 
other quarter of the world, absorbing a third of our entire export It 
is noticeable that Cuba deals with us almost exclusively in bacon, 
hams, and lard, while the other islands invest most largely in bar- 
reled pork. 

South America took 638,739 pounds of bacon and hams, 3,523,571 
pounds of barreled pork, and 13,755^713 pounds ef lard, all valued at 
$2,521,030. Our largest customer in this quarter is the United States 
of Colombia, which took 5,280,002 pounds of hog products, mostly lard, 
valued at $708,110; next, Brazil took 4,556,733 pounds, nearly all lard, 
valued at $751,759. 

The neighboring countries of North America took 4,742,290 pounds 
of bacon and ham^, 14,440,127 pounds of barreled pork, and 7,019,227 
pounds of lard, valued together at $3,051,271. Of this amount Mexico 
and Central America took about 2 per cent., the remainder going to the 
different portions of British North America,And especially to the province 
of Quebec. A small export was sent to Afriea and to various islands 
in the Pacific and Indian Oceans. 

OOMPASATIVE EXPORTS. 

The exports of different items of hog product during the fiscal years 
of the current decade have been as follows : 



Fiaoalyear— 



rounds. 



▲fEgregsto 

TUOA. 



Valaeper 

pOflPQ* 



MTO-Tfl 

1871-'73 

19]»-'73 

18ra-*74 

lfif74-'75 

187!^'76 

LAKD. 
ISTO-Tl 

iflfn-Tfa 

18»-'73 

l8T3-'74 

1874-'75 

1875-'76 

FOSK. 

1870-'71 

1871V73 

187a-'73 

1873^*74 

1874-»75 

1875-'76 

TOTAL. 

1870-'71 

1871-'79 

ld7a-'73 

187a-*74 

1874-'75 

1875-'76 



71, 446, 854 
346,208,143 
395,381,737 
3:47,405,405 
^,288,549 
^,7^0,178 



80,037,297 
199, 651. 660 
230,534,207 
205, 527, 471 
166. m, 393 
16^ 405, 839 



39, 250, 750 
57,169,518 
64, 147, 461 
70. 482, 379 
56,152,331 
54, 195; 118 



190.734.901 
503,020,321 
690,063.405 
623.415.255 
4^308,273 
550.331,129 



$8,196,683 
21,126,592 
35.022,137 
33,383,906 
28,612.613 
39.664,456 




4.302,320 
4,122,308 
^007,J)35 
5,808,712 
5^r, 495 
5f?44,022 



82.992,023 
45^426,519 
61,274,987 
58,500,039 
57,184,630 
67,837.963 



•0 11.4 

oao 

0&9 
08l6 
1L4 
12.1 



13.2 

lai 

09.2 
00.4 
13.7 
13.3 



10.9 
07.2 
07.8 
08.2 

1^€ 



19.0 
09.3 
0&9 
09.4 
12.1 
12:3 



The above figures indicate a decline from the maximum of quantity 
exported in 1873-^73^ with a considerable reaction during 1875-'76. Xh€| 
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aggregate value of the exports of the last-named year exceeded that of 
any former year. 

To meet the increased foreign demand, there has been an enlargement 
of production both in the visible amount gathered by statisticians and 
the invisible amounts made for home consumption. The aggregate net 
weight of hogs packed in the V/est, including summer and winter pack- 
ing seasons, was 230,983,541 pounds greater in the packing year last 
closed than in its predecessor ; the amount of lard was 33,320,001 pounds 
greater. If the same accurate statistics could be gathered of the pork- 
packing operations of the Atlantic and Pacific slopes, and of Ganada, 
this surplus would be still further increased. 

It is well known that vast improvements have been made both in the 
breeds raised and in the methods of breeding, raising, and fattening 
animals for market. Many farmers in all parts of the West and some 
in the South have found it more profitable to grow the new breeds, 
which will in twelve months, if intelligently managed, produce as much 
pork as the old breeds do in twenty months. The economic value of 
time in producticm is thus better appreciated, and its results are mani- 
festing themselves in increased production and in better margins of 
profit. 

The immense enlargement of exportation of swine products, without 
any adequate evidence of equivalent decrease in the rate of home con- 
sumplion, has only been accomplished by increase of average weight, 
or large increase of numbers in proportion to population. It is easily 
proved that weight has increased, especially of hogs of equal age; and 
statistics do not show increase of numbers. One fact should be con- 
sidered relative to enumerations of swine. Millions advance from pigs 
to pork between one enumeration and another, making decrease of num- 
bers more apparent than real in comparison with former years. 

Notwithstanding the average age of killing is much reduced, the 
aiierage weight is increased. Mr. Charles Cist, in 1851, made the armt^ 
age weight of hogs killM in Cincinnati 200 pounds ; it was about 220 
for the past three years, an increase of 10 per cent. He made the num- 
bers for ten years, between 1848 and 185iS, slaughtered in that great 
swine mart 385,000. For five years past the average packed has been 
570,949. This is an increase of 48 per cent., and^ new packing-points 
have sprung up, not only throughout the West, but in several towns in 
Ohio. 

16 A 
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The foU&wkig gnoioiioM r^prttm^ a» nearly a» jprootiooile, 



FMdnoti. 



Jaatiary. JMnarj. 



Ifwoh. 



▲prlL 



Mmj. 



Saperflne, Steto and WMt- 

ern .-. bbl 

XxtnSUto do.. 

Bxtra to ohoioo west- 

oni bbl. 

Coanmon to fklr aoatheni 

extras bbl 

Good to ohoioe sonthem 

dxttM bbl. 

WbMt: 

No. 1 spring bash. 

1^0.3 spring do.. 

WintoTf red, wesfa. .do. . 
Winter, amber, west. do. . 
Winter, white, west. do. . 

Cora do.. 

Oats do.. 

Bye do.. 

Barley do.. 

Bftled, first qnalltT . . ton . 

Baled, seooadjiiuil'y . do . . 
Beef: 

Mess bbl. 

Extra mess do.. 

ForkT 

Mess bbl. 

Extra prime do.. 

Prime mess do.. 

Lard lb. 

Butter: 

Western lb. 

State dairy do. 

Cheese: 

State factory lb. 

Western factory do. 

Sugar, fair to prime refin- 
ing .....r lb. 

Cotton t 

Ord*y to good ord'y . ..lb. 

Low middling to good 

middling lb 

Tobaooo: 

Lngs lb. 

Leaf do. 

Wool: 

▲merioan XXX and pick 
look lb. 

American X and XX do. 

American combing ... do 

Pulled do. 

California spring clip . do . 

California fall oUp do. 

nonr: «>«T^«- 

Superfine, spring, west- 
em bbl. 

Com. spring extras . .do. . 

Good to fancy, northwest- 
em spring bbl. 

Good to fancy, western 
winter bbl 

Son them family do 

Wheat bnah. 

Com do.. 

Oats do.. 

Rye do.. 

Barley do.. 

Hay, eastern and north- 
em ton. 

Beef: 

Mess bbl. 

Extra mess do. 

Family do. 

Pork: 

Prime bbl 

do. 



I4S5 to 

480 to 



•4 00 

590 



480 to 900 
480 to 040 



050 to 875 



^S5 

485 

485 
480 



to 14 00 
to 590 

to 900 

te 030 



040 to 875 



129 to 

193 to 

110 to 

111 to 
139 to 

66 to 

41 to 

B7 to 

85 to 

2100 to 

16 00.... 



133 

125 

145 

145 

150 

70 

50 

95 

ISO 

S3 00 



131 
119 

118 
118 
135 

5? 

86 
84 

8100 

17 00. 



to 138 
to 131 
to 147 
to 147 
to 155 
to 65A 
to 5li 
to 89^ 
to 118 

toSSOO 



1100 to 

13 00 to 



1150 
13 50 



10 50 
13 00 



to 11 SO 
to 19 50 



20 75 

15 50 

19 50 

12|to 

17 to 
83 to 

7 to 

6 to 

8 to 
lOito 
181 to 

7 to 
9|to 

48 to 

40 to 

50 to 

20 to 

18 to 
15 to 



13i 

84 

35 

^1 

8i 

11* 

14 

9 
154 



3185 
16 00 
1975 toSSOO 
18* 



16 
96 

7 
6 

71 

H 

m 

6 
8* 



13ii 

to 34 

to 36 



UV to|400 

490 to 560 

490 to 900 

480 to 695 

030 to 87S 

133 to 137 

194 to 197 

133 to 147 

133 to 147 

135 to 150 

60 to 70 

45|to 53 

88 to 88 

85 to 135 

1800 toSlOO 

15 00 to 16 00 

10 50 to 13 00 

18 50 to 13 50 

9965 toSBSO 

18 50 

3050 to8150 
ISito 13i 



1450 to|4 75 $410 to$450 
510 to 565 490 to 550 

510 to 900 



585 to 045 
650 to 875 



134 
183 
115 
115 
136 



65 to 
43 to 

86 to 



139 

139 

147 

147 

150 

68 

50 

97 

.108 



490 to 900 

500 to 635 

685 to 875 

196 to 130 

118 to 133 

105 to 150 

105 to 150 

133 to 145 

601 to 61| 

41 to 53 

80 to 95 

Kominal..... 



1800 toSlOO 3000 toSSOO 
1500 tolOOO 1500 tolOOO 



13 50 to 13 00 13 00 to 1350 
13 50 to 13 50 13 00 

13389 to8395 8145 toSlTO 

17 50 

..8150 Komiaal 
14ito 14| 13 to 



H 
111 

131 



to 9 
to 12 



50 to 

43 to 

55 to 

27 to 

18 to 

15 to 



16 to 
94 to 

7 to 
6 to 

7tto 

9 to 

lUto 

5 to 

8 to 



50 to 

43 to 

55 to 

87 to 

18 to 

15 to 



14 
13 

7i 

m 

131 
13 



17 to 
33 to 

7 to 
7 to 

74 to 

91 to 

19|to 

4«to 
7 to 



45 to 

38 to 

48 to 

35 to 

17 to 

13 to 



35 
43 

13|| 
13 

111 
144 

7 

104 



33 to 

35 to 

6 to 
8 to 

74 U 

94 to 

HI to 

4|to 

7 to 



45 to 

38 to 

48 to 

35 to 

31 to 

16 to 



13| 

38 
38 

13 

T« 

101 
181 

7 

104 

55 

46 
57 
42 
30 
83 



400 
4 75 



to 4 50 
to 650 



585 to 985 



600 
650 
100 
65 
42 
95 
90 



to 900 

to 900 

to 150 

to 68 

to 54 

to 100 

to 130 



400 to 450 

4 75 to 5 50 

500 to 035 

600 to 900 

650 to 900 

100 to 150 

644 to ^ 

43 to ~ 

95 to 

90 to 



57 
100 
130 



1500 toSlOO 



1300 
13 00 
16 50 

15 00 
3100 



to 13 50 
to 13 50 
to 17 00 



SM) toSlOO 

1300 tol350 

13 00 to 13 50 

16 50 to 17 00 



to 15 50 15 00 tolOOO 
toSl 75 18150 toSSOO 



400 to 435 

4 75 to 5 35 

500 to 925 

600 to 900 

650 to 900 

106 to 155 

65 to 68 

43 to 55 

95 to 100 

85 to 130 

13 00 to 80 00 

13 00 to 13 50 

13 00 to 13 50 

16 50 to 17 00 

18 00 to 18 50 



400 to 450 

500 to 550 

550 to 950 

600 to 900 

650 to 900 

105 to' 155 

72 to 75 

44 to 56 

90 to 95 

85 to 130 

15 00 to 31 00 

13 00 to 13 50 

13 00 to 13 50 

16 50 to 17 00 

19 00 to 90 00 



400 to 435 

450 to 500 

500 to 950 

6 00 to 9 00 

650 to 900 

105 to 160 

63 to 65 

43 to Sit 

90 to 93 

85 to 190 

15 00 toSlOO 



13 00 

13 50 

15 50 to 16 50 

19 00 to 19 60 



18300 toSS50 18375 to 34 00 189 SO' to 98 » ^ 
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June. 


Jtay. 


AQgnst 


Beptomber. 


OotolMr. 


Norember. 


Deeembor. 


1400 tot490 
490 to 700 


13 40 
450 


to 14 00 
to 515 


$300 to|435 
440 to 650 


1350 to|485 
435 to 650 


N90 to$4 75 
5 00 to 6 30 


1460 to|490 
530 to 565 


1500 to|580 
560 to 690 


400 to 


900 


450 


to 


6 75 


440 to 900 


430 to 850 


500 to 


950 


580 to 850 


655 to 885 


400 to 


615 


485 


to 


600 


465 to 500 


450 to 590 


510 to 


635 


586 to 660 


540 to 580 


615 to 


900 


605 


to 


8 75 


505 to 850 


610 to 8 50 


630 to 


800 


66S to 875 


665 to 675 


138 te 
116 to 
1 13 to 


130 
133 
140 
140 
150 

96 


180 
113 
85 
93 
185 
56 
34 
80 
90. 


to 

to 
to 
to 
to 
to 
to 
to 


130 

117 

145 

145 

145 

61 

43 

95 


113 to 135 
94 to 113| 
70 to 135 
70 to 135 

115 to 135 
54 to 50 
35 to 38 
50 to 78 

Neglected... 

1400 to 1800 
19 00 to 1300 

9 00 to a 00 
10 00 to 1300 

19 40 to 19 60 
Neglected... 
N^leoted.. 
Uito Hi 


105 to 130 

98 to 110 
90 to 197 
90 to 197 

114 to 138 
50 to 57 
35 to 45 
70 to 85 

Nominal 


118 to 

110 to 

105 to 

105 to 

115 to 

56 to 

30 to 

70 to 

07ito 

aooo .... 


130 
133 

130 
130 
130 

si 

87 

isr> 


135 to 130 
183 to 135 
133 


133 to 135 
138 to 139 
130 to 135 


113 to 

135 to 

40 to 

33 to 

85 to 

Nftralnal 


133 

133 to 135 
56 to 614 
31 to 49 
79 to 68 

1 08 to 1 18 


134 to 145 
134 to 145 

53|to 61 
37 to 49 
80 to 95 
80 to 85 


17 00 to 5 




10 00 


16 00 
13 00 

10 00 
13 00. 

19 75 


to 19 00 
to 14 00 

to 11 00 


1400 to 1800 
1300 




1400 tolOOO 
1800 


1400 to 180 


16 00 


1800 


1200 ••.. 


1100 


800 to 1000 
10 00 to 11 00 

16 50 to 16 75 
Neglected... 


800 to 1000 
10 00 to 11 00 

16 70 


800 tolOOO 
1000 to 11 00 

1600 to 17 00 
1850 


1050 to 11 50 


13 00 


1900 to 1950 


1680 to: 


LOSS 


to 19 85 


1700 








]if4^m1nal 




"1 


19 50. 
114 






Neeleoted... 
9|to lOi 


1950 . 






101 to 


to 


111 


Oito 


lOi 


9fto 10 


9|t0 101 


16 to 
It to 


95 
87 


16 
18 


to 
to 


97 

88 


18 te 37 

88 to 30 


14 to 36 
33 to 32 


18 to 
39 to 


37 
38 


19 to 88 
34 to 38 


16 to 86 
84 to 38 


6 to 


i^ 


7 
6 


to 

to 


11 


as % 


5 to VS\ 
7 to 8 


10 to 
8 to 


13i 
111 


94 to 14 
11 to 13 


11 to 14| 

10 to 131 


7 to 


8 


6 


to 


81 


Nto 9| 


9 to 9i 


81 to 


H 


9|to 91 


Ofto 10| 


81 to 


lot 


8**0 


10 


&Ato 10^ 


9ito lOVfe 


Oft to 


10ft 


Ofto lOi 


10|to lU 


11 to 


131 


11 to 


l«l 


UlVto 131 


11 to \^^ 


10ft to 


ll^ff 


lOfto 11} 


111 to 13| 


6 to 
8 to 


8 

10 


6 
8 


to 
to 


8 
10 


6 to 8 

8 to 151 


6 to 9| 
9ito 13i 


5ito 
?to 



134 


5 to 8 
8 to 11 


6 to 8 
8 to 11 


46 to 

38 to 
48 to 
35 to 


48 
44 

58 
40 
35 
16 


46 
38 
48 
35 
19 
13 


to 
to 
to 
to 
to 
to 


48 
44 
58 
40 
35 
16 


38 to 40 
30 to 86 
45 to 59 
954 to 33 
13{tO 34 
10 to 15 


35 to 42 
30 to 40 
40 to 48 
90 to 35 
IB^to 36 
10 to 16 


46 to 
33 to 
44 to 
33 to 
16 to 
11 to 


48 
45 
60 
40 
38 
81 


48 to 50 
36 to 46 
46 to 55 


48 to 80 
36 to 48 
48 to 57 


19 to 
13|U 


16 to 88 
14 to 83 


16 to 98 
14 to 93 


360 to 
435 to 


400 
500 


300 
435 


to 
to 


360 
4 75 


300 to 850 
435 to 475 


300 to 350 
4 00 to 475 


435 to 
4 75 to 


450 
550 


435 to 475 
500 to 575 


485 to 475 
500 to 575 


600 to 


935 


4 76 


to 


900 


475 to 850 


475 to 895 


575 to 


985 


579 to 960 


575 to 985 


600 to 

700 to 

110 to 

61|to 

43 to 

85 to 


900 
9 00 
160 

iS* 


575 
650 
97 
55 
30 
00 


to 
to 
to 
to 
to 
to 


850 

8 75 

145 

63 

50 

95 


575 to 800 
650 to 800 
83 to 135 
54 to 65 
30 to 46 
00 


550 to 7 75 
600 to 775 
90 to 130 
57 to 61 
36 to 50 
75 to 80 
Nominal .... 


600 to 
650 to 
105 to 
55 to 
35 to 
75 to 
95 to 


850 

850 

135 

64 

50 

80 

130 


600 to 850 
650 to 850 
110 to 13a 
58 to 65 
33 to 53 
75 to 80 
85 to 190 


600 to 800 
650 to 850 
190 to 143 
58 to 66 
45 to 53 
85 to 90 
95 to 190 


85 to 




1600 toSSOO 


16 00 


to 31 00 


1400 to3000 


1900 to9100 


1300 to3000 


1300 to8000 


1900 tol900 


1150 




10 50. 
13 00. 
13 00 






10 50 


10 50 


1000 




1100 

1200 

1350 tol350 


11 00 . 


13 00 






18 00 

13 00 to 14 00 


1900 

1950 to 13 00 


1900 . . 


1300 


1500 to 16 00 


to 14 00 


1350 to 1350 


1400 to]500 


1750 tolOOO 
8100 toSlfiO 


17 00 
90 00 


to 17 50 
to 90 50 


1900 tol9S0 
|S050 toSlOO 


17 00 to 1750 
1775 tOl809 


1650 to 1700 
1775 tol800 


1600 to 16 50 
1800 


1400 tol450 
1700 tol750 



Digitized by VjOOQIC 



244 



REPORT OF THE COUmSSIONBR OF AGRICULTURE. 



MARKET PEIOBS OF FABM 



Pzoduott. 



Januaiy. 



Febraary. 



ICarch. 



April. 



M»y. 



B06TON— Contmned. 

Lard lb. 

Bntter 

Now York and Vormont, 
poopd 

Weatern lb. 

JNfew York and Vennont 
factory lb.. 

Western factory do. . 

Sugar, fair to good refining, 

pound 

Cotton: 

Ordinary to good ordi- 
nary lb. 

Low middling to good 

middling lb. 

Wool: 

Ohio and Pennsylyanla, 
pound 

Michigan lb.. 

Othor western do.. 

Pul&d do.. 

Combing fleece do. . 

Callfonua do.. 

FHILADBLPHLi. 

Flour: 

Superfine bbl. 

Pennsylyania, extra to 
choice bbl. 

Western, extra to choice. 

barrel 

Wheat: , , 

White bush. 

Ambsc do.. 

Bed do- 
Bye do- 
Barley do.. 

Com do.. 

Oats do.. 

Baled, prime ton 

Common to fair ship- 
ping ton. 

Western mess bbl, 

Extramess do.. 

Waithman's city fam- 
ily bbl 

Pork: 

Hess bbl 

Prime mess do.. 

Prime, (extra) do.. 

Lard lb.. 

Butter: 

Choice Middle State.lb.. 

Choice western do. . 

New York fcKStory. . .lb.. 

Ohio factory do.. 

Sugar, fair to good refin- 
ing ..lb. 

Cotton: 
Ordinaiy to good ordi- 
nary lb. 

Low middling to good 

middling lb. 

Wool: 
Ohio and Pennsylvania 

XtoXZX lb.. 

Other western do.. 

Pulled do.. 

Combing, washed and un- 
washed lb.; 

Tub-wBshed lb.. 



10 13| to 10 14 



22 to 32 
17 to 33 



10131 to 10 14 



20 to .33 
18 to 33 



10 131 to $014110 141 to 10 15 1014 tot014| 



10 to 
10 to 



13 
12i 



10 to 13 



8 to 8i 

10 to 13 
13 to 14i 



45 to 

42 to 

41 to 

40 to 

55 to 

15 to 



8 to 

9| to lU 
12| to 14 



45 to 50 
42 to 45 
42 

35 to 55 
52 to 60 
17 to 34 



20 to 
18 to 



10 to 
9 to 

7ito 



ill 

7| 



30 to 38 
28 to 30 



10 to 14 
to 13i 



27 to 30 
18 to 28 



9 to 
8 to 



13 
IS* 



8} to 101 
13 to 13^ 



36 to 5Si 
43 to 40 



9itO 
121 to 



111 
14i 



42 to 47 
40 to 41 



4 00 to 4 37| 
450 to 650 

5 50 to <37i 

143 to 145 
140 

100 to 138 

88 to 90 

70 to 135 

56 to 68 

43 to 50 



400 

435 

485 

145 
141 
120 
86 
75 
52 
40 



820O to3400 

3000 to3300 

7 00 to 9 00 
800 to 900 



16 00 

2100 to 33 00 

19 50 to 20 00 

17 00 to 17 50 
13 to 16 

37 to 38 

37 to 31 



2100 

19 00 

700 
800 

16 00. 

3135 

20 00. 

17 00 
12 



to 435 

t^ 650 

to 6 75 

to 155 

to 142 

to 140 

to 88 

to 135 

to 60 

to 48 

to 21 50 

to 20 00 

to 900 

to £00 



35 to 47 
42 to 65 
14 to 33 



350 to 400 

435 to 650 

485 to 660 

145 to 155 

141 to 143i 

180 to 140 

83 to 84 

75 to 130 

54 to 61 

38 to 48 

3100 to 31 50 

19 00 to 30 00 

700 to 900 

800 to 900 



30 to 48 
" 14* to" "33' 

350 to 400 

4 35 to 6 75 

575 to 800 

150 to 158 
153 

95 to 153 

81 to 82 

75 to 135 

60 to 65| 

43 to 50 



7**0 71 

9ito 11 
12) to 14 



37 to 48 

33 to 38 

32 to 37 

18 to 42 

47 to 55 

14 to 88 



350 

435 

535 

ISO 
150 



to 400 

to 6 75 

to 700 

to 153 

to 155 



135 to 150 



3100 toSlSO 
19 00 to 80 00 



9 00 to 10 00 
1150 to 13 50 



16 00. 



16 00. 



to 21 50 



6ito 
5 to 



13« 
13 



88 
85 

11* 



to 18 00 
to 13 



to 38 
to 31 



3350 to3300 

2100 

18 00 to 18 50 
13 to 13| 

27 to 38 
85 to 31 



3350 to3375 

3100 

18 75 to 19 00 
14i to 15 



60 
43 

8100 

19 00 

900 
1150 

16 00.. 

23 50. 
18 50 
16 50 
13 



to 63 

to 48 

to33 00 

to800e 

to 10 00 
tolSOO 



8 to 8i 

10 to 12i 
13i to 141 



45 to S3 
43 to 43 
36 to 64 

46 to 66 
40 to 54 



n 



131 
13 



11* to 
7|to 



14 
13 

7* 



36 to 
88 to 

5 to 
4 to 

7ito 



44 

43 

14 

m 



tolOOO 
to 19 00 
to 131 

to 
to 



88 
14 

lail 



9ito 111 
134 to 13i 



47 to 50 
84 to 43 
43 to 64 



9 to 10| 
13 to 18} 



48 to 53i 
40 to 45 
38 to 64 



44 to 

40 to 



40 to 



9|to lU 
12i to 14 



45 to 48 

40 to 45 

26 to 64 

43 to 65 

40 to 52 



7{to 7S 

91 to 10} 
18|to 131 



35 to 
83 to 



37 to 
40 to 
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PEODUOTS FOR 1876-^oiitinued. 



JUBA. 



|01S|to|013||012 tofOlSI 



82 to as 

17 to S4 



8 to 

7 to 



12 
Hi 



7|to U 



If to 

101 to 



3C to 

32 to 

32 to 

15 to 

45 to 

14 to 



m 

13 



3%S to 4M 

425 to 6 75 

525 to 825 

145 to 155 

140 to 148 

115 to 143 

80 to 85 

Nominal 

57 to 59 

34 to 43 

1900 to2000 

1700 tolOOO 

600 to 800 

10 50 to 11 00 

14 50 to 15 00 



20 50 

18 00 

17 00 

lUto 

24 to 
18 to 

5 to 
4 to 



164 

26 
20 



134 
12 



7|tO 7J 

81 to 104 
HI to 13 



28 to 43 

30 to 36 

22 to 36 

40 to 55 

30 to 45 



July. 



20 to 25 
18 to 22 



6 to 104 



t012 to|012] 



18 to 24 
14 to 22 



8 to 



8i 



8} to lOf 
Hi to 13 



30 to 

28 to 

28 to 

15 to 

43 to 

14 to 



325 to 400 

425 to 650 

500 to 650 

135 to 147 

130 to 147 

80 to 138 

75 to 80 

55 to 95 

54 to 58 

28 to 40 

14 00 to 15 00 

1100 to 13 50 

600 to 800 
10 50 to 11 00 

1450 tol500 



:ao5o 

17 50 

17 00 

Ill to 

21 to 

20 to 



7 to 
4 to 



8 to 



15 

26 
23 

84 



81 to 10 

111 to 12i 



40 to 42 
30 to 36 
22 to 36 



40 to 
30 to 



▲agaft September. October. Korember. December. 



1011 to 10114 



18 to 28 
14 to 30 



6 to 
4 to 



eito 94 

84to 9i 
101 to 121 



30 to 40 

28 to 34 

27 to 32 

19 to 38 

40 to 45 

14 to 27 



325 to 350 

3 75 to 6 25 

500 to 650 

125 to 135 

118 to 1234 

70 to 117 

60 to 65 

55 to 105 

54 to 60 

30 to 47 

17 00 to 18 00 

14 00 to 16 00 

600 to 800 

10 50 to 11 00 

13 00 to 13 25 

2100 to 21 50 

I'&OO to 17 50 

17 00 

10|to 12 



28 to 
24 to 

5 to 
4 to 

84 to 



38 
26 

^2» 



84 to 94 
lU to 12} 



34 to 374 
30 to 35 
22 to 36 



33 to 
30 to 



foil to|01]4l010|to60lH|0104to$011| 



6 to 
5 to 

Hto 



94 to 
111 to 



31 to 

30 to 

29 to 

15 to 

45 to 

14 to 



104 

134 



325 to 450 

3 75 to 625 

550 to 650 

120 to 130 

120 to 125 

80 to 118 

60 



51 to 57 

29 to 40 

16 00 to 17 00 

12 00 to 15 00 

600 to 800 

10 00 to 11 00 

12 50 to 13 00 



19 00 

17 50 to 18 00 

1700 

104 to 14 



26 to 
23 to 

54 to 
4 to 

94to 



35 
24 



8ito 94 
114 to 131 



38 to 43 
30 to 35 
23 to 36 



35 to 
30 to 



18 to 
16 to 



10 to 
8 to 



134 
13 



8|to 94 



94 to 
lOfto 



35 to 

32 io 

32 to 

20 to 

48 to 

14 to 



350 to 

400 to 

5 75 to 

185 to 

183 to 

105 to 

70 to 



104 



375 

650 

700 

135 
128 
123 

78 



54 to 
30 to 



14 00 to 
1000 to 



600 to 
10 00 to 



18 00 
13 00 



800 
1100 



1300. 



17 50 to 
16 00 to 



18 00 
17 00 



104 to 
28 to 



34 to 
3 to 

84 to 



111 

9 



84to 94 
104 to 11} 



41 to 45 
36 to 38 
23 to 36 



37 to 
30 to 



18 to 
16 to 



104 to 
8 to 



94to 94 



94 to 
104 to 



37 to 

34 to 
33 to 

35 to 
50 to 
14 to 



lot 

121 



350 to 400 

412ito 650 

4124to 700 

130 to 140 

128 to 136 

123 to 129 

68 to 75 

75 to 85 

55 to 58 

28 to 41 



.1700 



1000 to 13 00 



600 to 800 
1000 to 11 00 



1400. 



16 50 to 17 00 

1550 to 16 00 

16 50 to 1700 

lOlto 15 

30 to 38 



.14 
.134 



9it0 94 

9|to 10 
10} to 124 



41 to 45 

31 to 38 

23 to 36 

38 to 52 

30 to 46 



18 to 33 
15 to 33 



12 to 14| 
9 to 14 

9|t0 10| 



104 to 111 
11} to 13 



40 to 58 

36 to 42 

36 to 42 

20 to 424 

50 to 57{ 

14 to 30 



350 to 400 

4 124 to 625 

600 to 675 

130 to 150 
142 to 145 
120 to 137 

78 to 74 

60 to 

S3 to 

28 to 



95 
59 
41 



1600 tol700 
1000 to 1300 



600 to 800 
1000 to 11 00 



1400. 



1725 to 17 50 

1550 tOlOOO 

1650 tol700 

10 to 15 

26 to 35 
25 to 27 

84 to 14| 

7 to l4 

9}to 104 

104to 101 
111 to 12{ 

41 to 45 
31 to 38 
23 to 36 



38 to 
30 to 



52 
46 
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MABEET PBICES OF FABM 



Prodnots. 



Janiury. Ftbnury. 



Hwoh. 



▲priL 



Kay. 



BALTDCORB. 

Snporfln* bbl. 

Extra do.. 

Ftoiily and fSuioy .. .do. . 
Wheat: 

Bed Imsh. 

Amber do.. 

White do.. 

Bye do.. 

Oats do.. 

Com do.. 



Hay: 

Haryland and Penniyl- 
Tanla ton 

Weateni do.. 

Pork: 

Meaa bbl 

Bxtra prime. ....... .do. . 

Lard lb- 
Batter: 

Weateni lb.. 

Bactem do.. 

Cheese: 

Western Ikctofy lb.. 

Eastern Ikotory do.. 



MOO io|450 

4 75 to 6 35 

7 00 to 6 75 

115 to 138 

147 to 155 

115 to 145. 

75 to 

40 to 

60 to 



65 
48 
62i 



1375 io$490 

4 75 to 6 75 

5 75 to 8 75 

118 to 145 

155 

145 

75 to 80 
43 to 50 
55 to 6S 



1375 to$450 

4 75 to 7 00 

535 to 875 

116 to 



18 00 totSOO 18 00 to3400 
1900 to31 



100 



'air to eood refining, .lb. 
New Orleans, grooery 

Tobaooot 

Logs lb 

htit, oommon to me- 

dinm lb 

Cotton z 
Ordinary to good ordi- 
nary lb 

Low middling to good 
middling lb 

CDICINKATL 

Plonr: 

Saperflne bbl 

Bxtra do.. 

Family and fiuioy do . 

Wheat: 

Winter red bash 

Hill, (amber) do. 

White do. 

Com do. 

Bye do. 

-^ ' , do.. 

do. 



8150 

16 75 to 17 
181 to 

18 to 
U to 

111 to 
13 to 

8 to 

7|to 

6|to 

• to 



00 
134 

88 
35 



UOO to8000 

aias to3i50 
iiSto""*i34 



145 

155 

145 

78 to 88 
40 to 47 
53 to 50 



1800 te9408 



17 to 

18 to 



8375 toS300 

1735 

13|to 14 

18 to 36 
17 to 35 



1375 to|435 

4 75 to 750 

5 75 to 9 00 

145 to 150 

160 to 168 

140 to 160 

80 to 83 

40 to 49 

50 to 64 



1800 to8400 
1700 tol900 

00 teB360 

18 00 

14ito 14 



9350 to$450 

475 to 685 

5 75 to 8 75 

130 to 145 

ISfi to 155 

140 to 150 

73 to 75 

39 to 48 

53|t0 63 



3100 toS600 
9000 t»S300 

3835 to3390 

3185 

13ito 14 



18 to 41| 
36 to 43 



13 
13* 

H 
9 

11 
11 



11 to 
18 to 



91 to m 

m to 13^ 



3 75 to 4 00 

4 85 to 4 75 
500 to 600 

115 to 133 



7|to 81-6 

7ito Sft 

6|te 9 

9 to 11 

8»to m 

IS to 13 



350 to 385 

4 35 to 4 75 

515 to 8 00 

115 to 137 



n 



11 to 

IS^tO 



nte 

7|tO 6i 

6ito 9 

9 to U 



18|to 
ll{to 

71 to 



14 

18* 

71 



S3 to 

U to 
Uito 



IS 

^4 



T|to 71 



8|to m 

11* to IS* 



3 50 to 3 75 
485 to 460 
500 to 800 



Barley 

Oats 

Hay: 

Baled* Ko.1 ton 

Lower grades do 

Pork, mess bbl 

Lard lb 

Butter: 

Choice lb. 

Prime do., 

Cheese^ prime to choice fac- 
tory lb 



115 to 148 

45 to 47 

55 to 79 

50 to 150 

35 to 44 

15 00 to 16 00 

8 00 to 14 00 

19 75 toaOOO 

IS* to 14} 

85 to 28 

84 to 85 

18 to 13 



140 to 145 

39 to 44 

65 to 

50 to 

36 to 



80 

115 

43 



15 00 to 17 00 
8 00 to 14 00 

a0 50 

m to 13* 



15 00 to 18 00 

BOO to 14 00 

33 25 to 82 45 

12i to 13} 



^ew Orleans, fair to 
good lb.. 

Pnme. ......... .....do.. 

Cotton: 

Ordinary to good ordi- 
nary lb 

Low middling to good 

middling lb.. 

Wool: 

Fleece- washed lb.. 

Tab-waahed do. . 

TJnwashttd, clothing do. 

Unwashed, combing . do . . 

Palled ...do.. 



7.. 
8*. 



9* to 10) 
13 to 13* 



38 to 

43 to 

S5 to 

34 to 

31 to 



86 to 
88 to 



18 to 13 



7* to 
Hf to 



6*to 10 

111 to 13 

38 to 43 

43 to 4d 

85 to 30 

34 to 3d 

31 to 37 



119 to 130 

185 to 135 

140 to 

44 to 

70 to 

40 to 1 15 

30 to 40 



145 

46 
78 



6*to 11 

9 to 14 

9* to 11* 

13* to 13* 



350 to 390 
400 to 460 

490 to 750 

115 to 135 

138 

138 to 145 
49 to 51 

73..' 

65 to 123 
33 to 43 



9 to 



81 to 10 

11* to 191 



350 to 390 
435 to 465 
6 50 to 7 75 



70 to 
185 to 



130 
130 



135 to 145 



45 to 

70 to 

30 to 

35 to 



15 00 to 18 00 
6 00 to 10 00 

2300 

13| to 14 



15 00 to 18 00 

7 00 to 10 00 

8050 to8150 

18 to 13i 



87 to 
85 to 



13 to 13 



7* to 

ef to 



8 to 9* 
11 to 121 



38 to 

43 to 

35 to 

34 to 

31 to 



33 to 

13 to 13* 



35 to 
30 to 



7|to 

eito 



9 to 10* 

11} to 13* 

38 to 43 

43 to 4fi 

Sri to 30 

34 to 38 

35 to 37 



IS to IS* 



6* to 
81 to 



8* to 
11 u» 



01 

in 



35 to 40 

3b to 48 

85 to 37 

30 to 35 

88 to 30 
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PEODUOTS FOB 1876— Oontiiiued. 



JUB*. 


July. 


▲ngllft. 


Beptombor. 


October. 


NoTombor* 


December. 


1300 tot4S0 
475 to 695 
575 to 875 


1300 tol 
400 to 
700 to 


13 75 

650 
850 


1975 to|37S 
400 to 550 
500 to 800 


1950 to( 
400 to 
560 to 


13 75 
6 75 
775 


1350 tot450 

4 75 to 5 50 

5 75 to 8 95 


1495 to|475 
535 to 695 
575 to 850 


1495 to$450 
525 to 675 
600 to 850 


110 to 

140 to 

190 to 

75 to 

34 to 

53 to 


137 

145 

135 

80 

43 

57 


190 to 

133 to 

195 to 

64 to 

33 to 

ooito 


130 

135 

185 

65 

45 
69 


99 to 
190 to 
105 to 
58 to 
30 to 
44 to 


118 

195 

199 

63 

41 

59 


85 to 
193 to 
110 to 
54 to 
31 to 
50 to 


119 

195 

195 

56 

37 

56 


115 to 

133 to 

190 to 

60 to 

34 to 

53*to 


130 

138 

135 

65 

45 

69 


110 to 135 

137 to 140 

125 to 135 

60 to 68 

30 to 36 

48 to 56^ 


125 to 143 

145 to 151 

190 to 145 

TO to 7« 

33 to 40 

48 to 57 


9900 toS 
1500 to] 


13 00 
19 00 


1600 to9000 
1400 tolSOO 

9100.- :. 


1500 tolOOO 
1400 tol700 

9050 toSlOO 
18 50...' 


1900 tolOOO 


19 00 to90 09 


1900 to 16 00 


1300 tolSOO 


to 00 


1800 


1895 


1795 tol750 

1700 

10|to lU 


1725 


19 00 


18 50 -- 


1800 - 


1700... - 


17 00 


19|to 


13 


IJ^to 


191 


19*to 


191 


U*to 


19i 


10* to 


19 


11 to 11* 


13 to 
IS to 


90 
90 


13 to 
19 to 


90 
16 


13 to 
19 to 


91 
16 


15 to 

16 to 


93 
90 


16 to 
99 to 


SO 
97 


95 to 96 

96 to 88 


99 to 98 
99 to 97 


11 to 


13 
11* 






8 to 

10* to 

8|to 


10 

u 


4 to 

5 to 


1? 


10 to 
19 to 


19 
13* 




7 to 13 
18*to 14 

9ito 94 


9 to 14 


10 to 


;::;::;,::::: 


13 to 15 


7#to 


8ito 


81 


9 


9*to 


H 


«to 


9*to 10 
























9|to 101 
6*to 


Hf 


11 


6|to 


11 


6ito 


11 


6*to 


9 


6*to 


9 


6*to^ 9 


9 to 


11 


9 to 


11 


to 


11 


9 to 


11 


9 to 


11 


9 to 11 


9 to 11 


8 to 


H 


8ito 
10|to 


9f 

lU 




H 




10* 


8*to 
10* to 


111 


9 to 10 


0*to 10* 
lUto 19* 


10 to 


11* 


10* to 


IS 


11 to 


18* 


10* to Hi 


350 to 
435 to 
635 to 


3 75 
465 
860 


3 40 to 
425 to 
500 to 


3 75 
465 
750 


3 75 to 
390 to 

4 75 to 


350 
495 

750 


975 to 
390 to 
4 75 to 


350 
425 

6 75 


3 75 to 

4 75 to 
540 to 


495 

5 25 
700 


425 to 475 
535 to 550 
565 to 700 


495 to 460 
500 to 530 
550 to 575 


115 to 


130 
135 

140 

47 
73 

84 


100 to 
190 to 
190 to 
46 to 
60 to 
80 to 
93 to 


190 
130 
130 

51 
75 
65 
42 


85 to 


105 
110 
110 

46 
58 
75 
38 


100 to 
105 to 
105 to 
40 to 
45 to 
60 to 
90 to 


105 

1 in 
110 
45 
56 
75 
88 


105 to 

117 to 

117 to 

47 to 

60 to 

100 to 

98 to 


118 

195 

135 

48 

67 

115 

13 


120 to 125 
128 to 132 
138 to 132 
34 to 49 
55 to 70 
60 to 115 
38 to 35 


195 to 139 
140 


130 to 




140 


38 to 
65 to 

VoAiinal 

39 to 


40 to 
45 to 
40 to 
90 to 


40 to 44 
70 to 71 
80 to 115 
98 to 38 


1600 tol 

700 toJ 

18 50 


18 00 
00 

■ in 


13 00 to 16 00 
5 00 to 10 00 
1950 to2000 
11 to 13i 


15 00 to 16 00 

HOO to 19 00 

18 73 to 19 95 

101 to 13 


15 00 to 16 00 

8 00 to 12 00 

18 75 to 19 95 

lOfto 13 


1100 to 1200 
9 00 to 10 00 
1700 


1100 to 1300 

9 00 to 10 00 

1650 to 16 75 

9*to 10 


1100 tolSOO 
800 tolOOO 
1575 to 16 00 


101 to 


10|to 


lU 


9ito 91 


18 to 
16 to 


90 
18 


17 to 
15 to 


18 
17 


95 to 
17 to 


98 
90 


95 to 
17 to 


98 
90 


90 to 
90 to 


35 
93 


20 

17 to 18 


20 to 93 
16 to 19 


9 to 


10 


8 to 


9 


m» 


8* 


7*to 


8* 


13* to 


13 


19ito 13 


19* to 13 


6ito 
to 


9 
9 


8ito 
9 to 


9 
H 


10* to 
71 to 


9 


Hto 
lOito 

7*to 


9 








8*to 9* 


:::;:::;:::: 




9ito 10 
9* to 10* 


7ito 


8 to 


81 to 


»f 


^to 91 


lOito 


12 


10* to 


' 19 


10 to 


11* 


10 to 


u* 


10* to 


lOi 


10* to 11 


11* to 12* 


30 to 
33 to 
93 to 
97 to 
96 to 


35 
37 
93 
39 
97 


26 to 
95 to 
90 to 
95 to 
93 to 


98 
34 
92 
30 
95 


95 to 
95 to 
90 to 
95 to 
93 to 


33 
34 
99 

30 

95 


95 to 
85 to 
90 to 
95 to 
93 to 


S3 
34 

92 
30 
95 


30 to 
98 to 

93 to 
97 to 

94 to 


33 
36 
93 
31 
96 


30 to 36 
32 to 3<^ 
21 to 26 
97 to 32 
SO to 31 


30 to 36 
32 U 38 
91 to 96 
27 to 32 
37 to 31 
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MABEET PBIOBS OF FABM' 



Prodnota. 



Jairaary. 



Fobrnary. 



Karoh. 



April. 



Hay. 



CHICAGO. 

Floar; 

Ghoioe winter extras . bbl 

Common to good winter 
extras bbl. 

Common to good sprlDe 
extras bbl 

Cboioe spring extras . do. . 

Patent springs do.. 

Spring sapernnes. . . .do. . 
Wheat: 

Ko.1 spring bosh. 

Xa 2 spring do.. 

Ho. 3 spring do.. 

RyeNaS do.. 

Barley No. S do.. 

Com 1^0.2 do.. 

Oats No. 2 do.. 

Hay: 

Timothy ton. 

Prairie do.. 

Beef: 

mess bbl. 

exti<amess ..do.. 

Pork: 

Mess bbl. 

Prime mess do.. 

Extra prime do.. 

Lard lb. 

Bntter: 

Choice to fanoy lb . 

Medinmto good do. 

Cheese, prime fttotory ..do. 
Bngar, Mew Orleans, com- 
mon to prime lb. 

Wool: 

Tab-washed lb. 

Meeoe-washed do. 

Unwashed do. 

PuUed do. 

BAcrr LOUIS. 

Floor, winter, common to 

Choice bbl. 

Wheat: 

White winter bash . 

Bed winter do.. 

Com do.. 

Bye.. ............do.. 

Barley do.. 

Oats do.. 

Hay: 

Timothy ton. 

Prairie ...do.. 

Beet; mess bbl. 

Pork, mess do.. 

Lard lb. 

Bntter: 

Prime to choice dairy . lb. 

Prime to choice conntry 

packed lo. 

Cheese: 

Ohio factory lb. 

New York factory do. 

Wool: 

Tab-washed lb. 

3rieece-washed do. 

Unwashed do. 

HXW OBLKAHB. 

Slonr: 

Sni>erfine bbl. 

Bxtra do. 

Choice to fanoy do. 

Com,whita and yel' w.boah . 



$4 00 to 14 75 

500 to 5S5 

C50 to 725 

300 to 350 



1650 to|750 

4 75 to 5 50 

4 00 to 4 75 

500 to 5SS 

650 to 725 

300 to 350 



1650 to9750 

4 75 to 5 50 

4 00 to 4 75 

&00 to 525 

650 to 725 

3 00 to 3 50 



1650 to|750 

4 75 to 5 50 

400 to 490 

500 to 525 

650 to 725 

300 to 350 



I73Q to|780 
580 to 710 

430 to 610 

510 to 560 
600 to 900 
3 00 to 375 



95} to 95} 
78jto 781 
67 to 674 
71) to 801 

45 

30 to 34 

It 00 to 13 00 

8 50' to 9 50 

9 50 to 10 00 
10 50 to 11 00 

1910 

17 00 

ues 

121 to 12^ 

25 to 32 
18 to 23 
12 to 13 

7ito 

44 to 52 

39 to 43 

25 fo 33 

33 to 36 



500 to 700 



Nominal 

97§to 981 
70 to " 
67 to 
75 to 
40ito 
30«to 

1150 to 1400 
700 to 900 

9 60 to 10 00 
10 50 to 11 00 



77* 
67} 
76 
40& 
30l 



Nominal. 
97|to 
80 to 
61 to 
51|to 
41|to 
Slito 



19 50 

1775 

14 50 to 14 75 
12 to 12i 

26 to 32 
18 to 23 
12i to 13| 



7 to 

44 to 

39 to 

25 to 

33 to 



10 00 to 19 00 
600 to VOQ 

8 50 to 9 00, 

9 50 to 10 00 

2165 to2167i 

19 00 

16W , 

121 to 13 



Nominal. 

100|to lOOi 
681 to 902 
64 to "" 

60 

46 to AU 
33ito 33i 

1150 to 13 00 
8 00 to 11 50 

1050 to 1100 
1150 to 12 00 



112* 

98 to 99| 
90 to 90| 

62 

62* to 63 
45k to 4C 
30^ to 30* 

1200 to 1400 
9 00 toll 00 



23 35., 

22 00.. 

1700., 

14. 



10 75 

1150 toll 75 

20 45 to 20 60 

20.00 

16 00 , 

IS* to 13 



27 to 33 

20 to 34 

12* to 13* 

7 to 8i 



44 to 

*^ to 

95 to 

33 to 



36 



35 to 

25 to 

12 to 

7 to 

44 to 

40 to 

25 to 

30 to 



40 
3J 
13 

53 
44 
63 

40 



400 to 750 



400 to 750 



100 

100 

35 

60 

80 

141)0 
§^ 
14 00 
19 50 
15 



to 130 

to 150 

to 44 

to 68 

to 130 

to 39 

to 16 50 
to 10 00 
to 14 50 
to 20 50 
to 16* 



100 to 

103 to 

35 to 

63 to 

80 to 

32 to 



130 

160 

41 



ISO 
39 



26 to 30 

20 to 25 

13 to 14 

13 to 14 

42 to 50 

38 to 42 

30 to 38 



380 to 400 

4 50 to 5 25 

5 50 to 7 50 
54 to 56 



14 50 to 17 50 
7 00 to 10 00 
14 00 to 14 50 
19 50 to 20 00 
11* to 13 

25 to 30 

'16 to 18 

12* to 13* 
13 to 14 

44 to 46 

38 to 42 
30 to 34 



100 to 130 

100 to 155 

37 to 43 
50 to 70 
80 to 1S5 
32 to 38 

14 50 to 17 50 

700 t5l000 

14 00 to 14 50 

2225 to2250 
13* to 14 

25 to 30 

18 to 22 

12* to 13* 

13 to 14 

44 to 46 

38 to 42 
30 to 34 



350 to 750 

100 to 135 

103 to 15) 

41 to 46 

50 to 70 

70 to 115 

31 to 37 

14 50 to 18 50 

700 to 1000 

14 00 to 14 50 

2300 to2350 

11* to 13 

30 to 35 

25 to 30 

12* to 13* 

13 to 14 

47 to 48* 

38 to 42 

30 to 34 



375 

400 to 525 

550 to 725 

52 to 53 



400 

425 to 550 

575 to 7 75 

53 to 58 



400 

425 to 550 

5 75 to 7 50 

55 to 60 



30 to 35 

25 to 28 

9 to 11 

7|to 81 



44 to 

38 to 

23 to 

30 to 



37 



350 to 700 

100 to 140 

88 to 143 

41 to 50 
50 to 68^ 
70 to 100* 
31 to 38 

1725 tol750 
925 to 9 75 
14 CO to 15 50 
2300 to2350 
11* to 131 

25 to 26 

22 to 25 

12* to 13* 
13 to 14 

42 to 45 
38 to 40 

26 to 27 



375 

4 25 to 5.25 

550 to 750 

57 to 68 
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June. 


July. 


AURUSt. 


September. 


Ootbber. 


Noyember. 


Deoembv. 


§7 37} to t7 fi71 


1795 to $7 75 


1695 to$795 
550 to 600 


1695 to|795 


$650 


1695 to|725 
500 to 600 


9625 tot795 


5 871 to 


795 


575 to 719* 


550 to 600 


550 totOOO 


500 to 600 


450 to 
5 50 to 
600 to 
3 00 to 


500 
587i 
90O 
400 


4 50 to 5 37} 
550 to 575 
600 to 900 
300 to 400 


4 75 to 5 00 
500 to 550 

5 75 to 7 50 
950 to 300 


4 75 to 5 00 
500 to 500 

5 75^ 7 50 
950 T5 300 


500 to 525 
500 to 575 
575 to 750 
300 to 350 


595 to 550 
575 to 695 
600 to 750 
950 to 400 


595 to 550 
575 to 675 
600 to 750 
300 to 400 


104} to 


111 


111 




100 


119 


113 to 113i 
111} to 119 
100 to 101 
60 to 60} 
79}to 80 
42|to 491 
3l|to 3^ 

850 tollSO 


115} to 116 
113 to 1131 
105}to 1051 
66 ......... 


loalto 

9l|to 


103|to 104i 
88 to 88 
07 to 67 
56} to 57 
461 to 47 
99} to 30 

900 tol950 


88 to 69 
79 


911 to 98 
83 to 85 
55} to 36 
73 to 78 
43} to 43} 


1 10 to 1 10} 


68 to 


55} 


61 

85 to 87 
46} to 47} 
SSito 34 

1000 toll95 


55 


50.;:::.:::: 

45 to 45} 
30} 

1000 tol950 


66 to 66} 


44|to 
l^to 

1050 to 


45 

9fli 


43|to 44 
332to 32} 

950 toll50 


13 00 


1150 tol900 


900 




700 to 950 
1075 tollOO 


7 0O to 10 50 
10 75 to 1100 


10 75 'toil 66' 


700 to 800 
1075 toll 00 


750 to 800 
950 to 975 


700 


1075 to 11 00 


950 to 975 


.1175 to 19 00 
1780 to 1790 


1175 to 1900 
1050 to 19 60 
18 00 

14 00 to 14*50 
lUto 11} 


1175 to 19 00 
18 49} to 18 60 
1900 to 1995 
1495 tol450 
10.9to 11 00 


1175 to 19 CO 
16 40 to 16 49 
1800 tol895 
13 50 to 13 75 
9} to 10} 


1175 to 19 00 
1690 tol650 


1050 to 10 75 
1575 tol600 


1050 tol075 
1575 tol580 
1950 to 1975 


13 00 - 


1350 

9} to 10} 


1900 .. .. 




101 to 


lU 


9}to 9} 


H 


19 to 

15 to 
9 to 


94 

18 
9i 


18 to 99 
14 to 16 
8} to 9} 


21 to 95 
15 to 18 
71 to 9 


98 to 96 
17 to 90 
7|to 8} 


97 to 38 
90 to 94 
11} to 19} 


95 to 30 
17 to 23 
11 to 19| 


98 to 39 
17 to 98 
13 to 13 

9|to 10| 

35 to 45 
S3 to 37 
90 to 27 


35 to 
30 to 
18 to 


41 
33 
94 


30 to 38 
95 to 98 
17 to 91 


30 to 37 
95 to 98 
15 to 91 


SO to 35 
98 to 99 
15 to 99 


39 to 40 
34 to 37 
93 to 94 


36 to 45 
33 to 39 
91 to 96 


350 to 


650 


350 to 650 


950 to 650 


950 to 650 


395 to 700 


350 to 700 


350 to 700 


1 10 to 


140 
140 

100 
37 


119 to 115 
86 to 130 
39 to 45 
50 to 63 

30 to 100 

31 to 35 


139 to 136 
63 to 130 
35 to 43 
41 to 59 


190 to 130 
90 to 116 
40 to 43 
49 to 59 
60 to 85 
95 to 33 








86 to 
39 to 
fiO to 
70 to 


103 to 117 
39 to 45 
49 to 59 

95 


95 to 113} 
39 to 45 
50 to 59 
45 to 115 
98}to 35 


105 to 198 
43 to 45 
50 to 60 
30 to 115 


30 to 


94 to 30 


SO to 36} 


95 to 39 


15 00 to 19 00 

800 tb 850 

14 00 to 14 50 

9300 to9350 

11} to 131 


15 00 to 16 00 
8tK) to 950 
14 00 to 14 50 
1900 to9050 
11} to 19} 


1300 to 1700 
700 to 950 
14 00 to 14 50 
19 00 to 20 50 
0}to 11 


1100 to IS 00 
600 to 900 
14 00 to 14 50 
1795 to 18 00 
9} to 11 


1100 tol300 
700 to 11 00 
13 50 to 14 00 
17 50 to 18 00 
14 to 16 


1100 tol300 
700 toll-OO 
1350 tQl400 
1650 t^750 
9 to 10 


1100 to 1300 
700 toll 00 
1350 tol400 
1650 tol750 
9} to 10} 


18 to 


90 


14 to 18 


18 to 90 


18 to 90 


96 to 30 


96 to 30 


93 to 98 


13 to 


16 


13 to 16 


13 to 16 


13 to 16 


30 to 95 


18 to 93 


17 to 90 


mto 

13 to 


1? 


19} to 13} 
13 to 14 


12} to 13) 
13 to 14 


12} to 13} 
13 to 14 


12} to 13} 
13 to 14 


19} to 13} 
13 to 14 


13} to 13} 
13 to 14 


35 to 

36 to 


37 
37 
27 


36 to 37} 
34 to 35 
97 to 30 


35 to 36 
34 to 35 
90 to 94} 


35 to 36 
34 to 35 
90 to 94} 


33 to 40 


33 to 40 


33 to 40 


96 to 


24 to 31 


24 to 31 


94 to 31 


3 75 




400 

423 to 550 

5 75 to 7 50 

09 to 68 


425 


350 


3 75 to 4 00 

4 95 to 5 50 

5 75 to 795 
50 to 65 


500 

600 to 675 

700 to 750 

56 to 65 


475 


400 to 

550 to 

63 to 


595 

795 

70 


4 50 to 5 75 

6 00 to 7 50 

60 to 69 


3 75 to 5 00 

595 to 7 12} 

50 to 54 


500 to 600 

695 to 737& 

54 to 65' 
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MABEET PBIGES OF FABM 



Pvodoota. 



Jumary. 



Feliriiuy. 



Kaaroh. 



ApriL 



ICbj. 



Kxw OBLBAim-Contliitied. 

o»u 

dhoioe ton 

Prime do 

B«ef: 

T«M» bW 

Weateni do 

Fulton market . . . .| bbl 

Pork,meaa bbl. 

Lard lb. 

Batter: 

Cboioe CkMben lb. 

Cboioe weetem do. 

Cbeese: 
Choice wesfn fiw*Z7..1b. 
liew Torkoreun do. 

¥i£r'tofiilWfelr lb 

Prime to snlotly prime, 

pound 

CUrlfled, white and yel- 
low..?. ..lb. 

Cotton: 
Ordinary to good ordi- 

nary lb 

Low middling to good 
mlddlingTr.:. ...... .lb . 

Tobacco: 

Logs lb 

Low leaf to medium leaf^ 
pound 

BAN VRANGDOO. 

ITlour: 

Superfine ^bbl. 

Sztra do. 

Family and fiuxoy do . 

Wheat: 

California cental 

Oregon do.. 

Bwrley do.. 

Oata do.. 

Com do.. 

Hay, State ton 

Pork: 

Meee bbl 

Prime mesa do. 

Be«f: 

Mess bbl. 

Family mesa I bbl 

Lard lb 

Butter: 

Overland do 

California «. do 

Ores^on do 

Cheese do 

Wool: 

Native do 

California do 

Oregon do 



1045 tolOSO 



35 00.... 
1600 to 



1045 to|040 



1800 to 
10 00 to 
1150.... 
9050 to 
ISito 

83 to 
S5 to 

13 to 

14 to 

0|to 
Tito 
8|to 



9S00 
95 00 

noo 

1H| 

95 

88 

7 
7| 

H 



00. 
16 00 



to 18 00 



1040 to|045 1048 tot045 (038 to|044 



00 

00 to 1800 



00 

50 to 16 00 



00 to2300 
00 



18 00. 
15 00 
1150. 
8150 
18i 



t^OO 

to88'o6 
to 14 

to 35 
to 87 



00 tol600 

50 

00 to 83 75 
13^ to l^ 



00 to 18 SO 
00 to 16 00 
75 to 18 00 
00 to84S0 
14^ to 15i 



33 to 
85 to 



18i 
61 

^l 
H 



13 
15 

n 
•I 



9ito lOi 

mto i3i 

6 to 8 

9 to 14 



8»to 10 

11 to 13i 

6 to 8 

8 to 14 



13 

14|to 

6|to 

7ito 

^to 

8 to 

101 to 
5|to 
8 to 



15 

7* 

H 

m 



40 to 
30 



18*. 
14.. 



48 



100 to IS 50 
i 00 to 15 50 
175 to IS 00 
too to 83 75 
13ito 144 

48 to ' 

85 to 



7ito 
71 to 
9 to 



7* 

7J 
10 



13 to 
15|to 

7|to 

8ito 

i^to 



J? 

9 
lOil 



9 to 101 

111 to 14i 

5ito 7 

8 to 10* 



400 to 500 

585 to 550 

575 to 685 

175 to 8 00 

175 to 195 

1 10 to 1 35 

185 to 9 05 

105 to 130 

15 00 to 19 00 

•28 00 to 33 00 

17 50 to 18 00 

9 00 to 10 00 

8 00 to 10 00 

13|to 16 

18 to 85 

30 to 35 

80 to 85 
l^U> 15 

10 to 15 

15 to 16 

18 to 80 



450 to 500 

585 to 550 

5 75 to 6 00 

175 to 195 

175 to 195 

190 to l.<5 

8 05 to 8 35 

135 to 135 

13 00 to 18 50 



8800 to8300 

17 50 to 18 00 

850 tolOOO 

8 00 to 10 00 

13 to 15 

18 to 85 

85 to 30 

80 to 83* 
IS^to 15 

10 to 15 

15 to 19 

18 to 80 



450 to 500 

585 to 550 

5 75 to 6 00 

175 to 195 

175 to 190 

180 to 135 

305 to 8 35 

1 15 to 1 35 

18 00 to 18 00 

9300 toS300 

17 50 to 18 00 

8 50 to 10 00 

8 00 to 10 00 

13 to 15 



485 to 500 

585 to 550 

5 75 to 6 00 

175 to 8 00 

175 to 8 00 

1 15 to 1 35 

3 10 to 3 50 

I 15 to 1 25 

14 00 to 18 50 

9800 to8300 

17 50 to 1800 

8 50 to in 00 

8 00 to 10 00 

13* to 15 



8 to Of 

101 to 131 

5 to 7 

7|to lOi 



485 to 450 
475 to 585 
550 to 650 



150 
175 
1 10 
800 
1U5 
18 00 



190 
185 
195 
950 
115 



to 19 00 



18 to 95 

85 to 30 

80 to 82| 

18* to 15 

10 to 15 

15 to 19 

18 to 90 



16 to 18 

85 to 30 

80 to 82* 

19* to 15 

10 to 15 

15 to 16 

16 to 18 



9800 to8400 

17 90 to 18 00 

8 50 to 1000 

8 50 to 10 00 

13 to 15 

16 to 18 

95 to 30 

80 to &I 
18* to 15 

10 to 15 

15 to 18 

16 to 18 



LIVE STOCK 



mw TOBK. 

Cattle: 

Extra beeves cental 

Goodtoprime do.. 

Common to fair do. . 

TexauR do.. 

Hilch-cows bead 

Veal calves cental 

Bbeep do.. 

Bwlne do.. 



1985' to 1975 1150 

1075 tol300 1100 

7 75 to 10 50 ! 8 00 to 10 00 
700 to 850 I 

50 00 to 85 00 'so 00 to 8500 
700 tol0 00700 to 10 50 
500 to 7501 550 to 737 
8 50 to 10 50 



1150 to 1885 

1150 

900 



7 00 to 10 50 
535 to 737 
10 18* to 10 50 



1175 to 13 00 

1150 

900 



6 75 to 7 87 
10 85 to 10 75 



* The barrel 



1135 to 18 00 
10 00 to 11 00 
8 00 to 9 75 
800 to 900 
5000 totiOOO 
4 50 t(i 7 00 
650 to 850 
None in the 

market 
of Bmv in Am 
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Juno. 


' July. 


AQgUt. 


September. 


October. 


Korember. 


Deoember. 


1040 to|043 


1035 to|842 




1033 to|040 


1047 tolOSS 


K)41 tolOSO 


1045 to|047 


S300 to2500 
SI 00 


2200 to8300 
1700 tolOOO 

1000 to 11 00 
13 00 to 14 50 
1175 to 13 00 

2150 

Hi to 131 


2200 toasoo 

16 00 to 17 00 

10 00 to 11 00 
13 00 to 14 50 
1175 to 1200 
20 75 to 21 00 
IS to 13| 


ii'ii'toviio' 

10 00 to 11 00 
1300 to 1450 
1100 tolSOO 
17 25 tolSOO 
11 to ISft 


11 00 . . 
17 50 to 1800 

10 00 

1300 to 1400 

9 75 to 10 00 

18 75 to 19 00 

Hi to 12 


L900 


1800... 


1600 


1300 tol400 


1200 to 12 50 
1400 to 1550 
1175 to 1200 
22 50 to 22 75 
13 to 14i 


LOOO 




1400 tolSOO 

975 to 1000 

1750 tol885 

lOfto HI 


1200 tolSOO 
800 to 850 
1837|tol860 
10|to Hi 


83 to 35 


32 


30 


30 to 32 
28 to 83 


35 

85 


34 

84 to 85 


34 to 85 


28 to 30 


83 to 25 


17 to 18 


as to 83 


•lajto 13 
15 


9 to 11 
14* 


9 


12|to""l5* 
lOito 101 
lOfto 11 


13 to 14 
15 to 16 


18|to 13 
15 to 15| 


18 to 181 
15 to 16 


141 to 15 

8|to H 
9|to 9i 


nto 8i 

8* 


• to 8f 
9 to 9h 




7JtO 71 
8 to 81 


7»to 8» 
8|to 81 




9itt lOi 


H to 101 


lOitO lU 


11 to lit 


11 to HI 


9 to 10 


Hto 101 


7»to 9i 
10|to 12i 


•Ito H 

101 to 12i 


7|to H 

loi to m 


81 to 91 
101 to HI 


8|to 91 
91 to 10 J 


8|to 91 

101^ HI 


101 


Ulte 181 


6*to 7i 


5|to 7J 


6|to 8 


5|to 8 


5|to 8 


**\ • 


5|to 7| 


Hto Hi 


• to HI 


• to IS 


8|to IS 


8|to IS 


8|to IS 


8 to U 


400 to 450 
4 50 to 5 75 


4 00 to 4 75 
500 


400 to 425 
450 to 500 
600 to 550 


400 to 425 
4 50 to 4 75 
500 to 550 


400 to 485 
4 50 to 4 75 
500 to 525 


400 to 485 
iSO to 475 
500 to 560 


485 to 450 

475 to 500 


600 to 625 


525 to 575 


500 to 550 


100 to 175 
160 to 1724 
100 to 120 
S25 to 250 
1 05 to 1 IS 
900 tol500 


140 to 165 
160 to 165 
80 to 115 
175 to 225 
1 05 to 1 15 
7 00 to 13 00 


150 to 165 
ISO to 165 
95 to 125 
130 to 175 
115 to 125 
800 tolSOO 


150 to 155 

150 to 155 
90 to 110 
140 to 1871 
lis to 125 
750^tol3 00 


150 to 1621 
ISO to 160 
90 to 1 10 
140 to 175 
115 to 125 
750 to 1300 


ISO to 175 
150 to 175 
90 to 150 
140 to 175 
110 to 115 
750 to 1350 


160 to 800 
160 to 195 
90 to 117| 
150 to 195 
lOS to. .110 
1000 to 1600 


22 00 to 24 00 
17 50 to 18 SO 


2300 to2400 
17 50 to 18 50 


22 00 to 24 00 

1750 toiaso 


2300 to24 00 
17 50 to 18 SO 


2300 to2400 
17 50 to 1850 


8300 to8400 
1750 tol850 


2300 to8400 
1800 toSOOO 


9 50 to 10 00 

8 50 to 10 00 

13 to 15 


8 50 to 10 00 

7 50 to 1000 

13 to 15 


8 50 to 10 00 

850 to 1000 

13 to IS 


9 00 to 10 00 

8 50 to 10 00 

13|to 15 


9 00 to 10 00 

850 to 1000 

13 to 14 


900 to 1000 

850 to 1000 

13|to 15 


900 tolOOO 

850 to 1000 

13 to 14 


16 to 18 
25 to 30 
20 to 2*4 
lS|to 15 


16 to 18 
25 to 28 
20 to 221 
ISi to 15 


16 to 18 
25 to 28 
20 to 221 
121 to 15 


16 to 18 
i» to 40 
^ to 25 

12| to 15 


16 to 18 
25 to 45 
20 to 25 
121 to 15 


90 to 22 
25 to -45 
20 to 25 
12|to 15 


16 to 18 
25 to 45 
20 to 85 
l2|to 15 


9 to m 

15 to 18 
15 to 18 


8 to 10 
15 to 19 
15 to 19 


8 to 10 
15 to 19 
15 to 20 


10 to 12 
15 to 22 
15 to 22 


10 to 12 
15 to 22 
20 to 25 


10 to 12 
15 to 22 
20 to 25 


10 to 18 
15 to 88 
80 to 85 



MARKETS, 



10 25 

9 75 to 10 75 1000 to 10 25 

800 to 950 900 

60U to 900 



350 to 700 
450 to 750 
• 90 to 700 



4 75 to 5 75 



10 50 to 10 75 10 00 to 10 50 



9 50 to 10 25 , 
7 25 to 9 25 



45 00 to 75 00 

5 50 to 8 50 

400 to 600 , 

700 to 725|6 75 to 700 



9 50 to 9 75 

8 00 to 9 25 

3 75 to 7 50 

SW to 8 25 

400 to 650 



Vnneleeo eonuint 800 poonili. 



9 50 to 10 75 1000 

800 to 900 035 

6 00 to 7 50 !.. .. 

6 00 to 7 30 < 600 

iOlO to 75 00 45 00 

5 50 to 9 50 ' 5 00 

4 00 to 6 75 I 4 lO 

665 to 700 560 



to 10 25 
to 950 

to 750 
to 75 ()0 
to 10 00 
to 6U0 
to 6121 



...1075 
1000 to 1025 
7 75 to 900 

4c6o"to7o66 
650 to 950 
4*25 to 625 
590 to 606i 
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LIVB STOCK 



Prodacta. 



PHILAOKLrHlA. 

Cattle: 

Prime bneTet cratal 

Fair to good do.. 

Common do.. 

Sheep do.. 

8wiM do.. 

Cattle: ■^LTiiiOM. 

Beetbeeree ceoUl 

First quality do.. 

Mediam or good quality, 

cental 

Ordinary reota) 

General arenge of the 

market cental 

Moot of the salee — do. . 

Sheep do.. 

Swine do.. 

Catt lit; CWCDWATI.* 
Good to prime batcbera' 

steers cental 

Fair to mediam do.. 

Common do.. 

Hilch-cows head 

Yealcalres cental. 

Sheep do.. 

Swine do.. 

CatUe: ™CA«>- 

Choice beoTos cental 

Goodbeeyes do.. 

Mediam do.. 

Inferior natives do . . 

Teians do.. 

Sheep do.. 

Swine do.. 

Cattle: •^^^'^^ 

Good to choice native 
steers cental. 

Common to fair na- 
tives cental. 

Inferior to common . . do. . 

Teians, fair tochoioe. do. . 

Slieep do.. 

Swine do.. 

Horses: 

Plains head. 

Piain do.. 

Street-car do.. 

Hoavj-dranght do.. 

Gooddrivors iU>.. 

Extm do.. 

Aootiou horses do . . 

Males: 

14 to 15 hands hi;;h.head 

15 to IG hftuds hij;h . .do. . 
Extra du. . 

NBW OKLEAKfl. 

Cattle: 
Tex'n beVea, choico.hcad 

First aualttv do. . 

Soconc quafity do. . 

Woatern boevoM . . c«n tal . 

Mlich-cows hfyjid . 

Shoep do.. 

Swine do.. 

Horses : 
Good-conditioned ..head. 

Plof^a do.. 

Coiximon do.. 

Mnlea: 
Well-broken, ftrst class, 

head 

Well-brokeu , soc'ud class, 
head 



|7mto|750 |7mto|750 |7 1^to|725 

550to700 550to700 5S0to700 

3 SO to 5 25 4 00 to 5 iS 4 00 to 5 25 

4S0toe00 5 75 to 700' 450 to 700 

1000 toll 00 



Jannary. February. 



10 00 toll SO 1150 to 1350 



550 to 695 
450 to 550 



350 to 450 
300 to 350 



425 

3 75 to 4 75 

4 50 to 5 50 
900 tolOOO 



450 to 
325 to 
200 to 



550 
425 
300 



3 00 to 
65Dto 



525 to 
450 to 
400 to 
2 50 to 
2 5010 
425 to 
530 to 



eOO 325to 
730 740to 



5 75 
510 
450 
400 
3 75 
550 
725 



5 75 to 6 25 

3.50 to 4 50 

225to 350 

2 40 to 4 50 

2 75 to 4 90 

6 00 to 7 50 

SO 00 to 30 00 

60 00 to 7rio; 

75 03 to 125 00 
1150010 125 00 
KX) 00 to 125 OC 
175 00 to 200 00 

20UUtO 6500 

80 00 to 130 00 
130 00 to 170 00 
175 00 to 200 00 



40 00 to 46 00 

30 00 to 35 00 

20 0Jto 25 00 

4 00 to 6 50 

4000to 9000 

200to 600 

7 00 to 8 00 



March. 



587 to 650 

4 75 to 5 75 

3 75 to 4 75 

300 to 350 



450 

400 to 525 
450 to 650 
9 50 to 10 SO 



500 to 
400 to 
2 75 to 



550 
4 75 
3 75 



500 to 
435 to 
412|to 
280 to 



5S0 
4 75 
425 

400 



400 to 
9^ to 



5 75 to 6 37i 
4 75 to 5 75 

4 25 to 4 75 
300 to 400 

4fif7* 

437(to 525 
450 to 750 
10 75 to 12 00 



e700 to|775 

5 75 to 6 75 

450 to 550 

500 to 775 

12 50 to 13 75 



613 to 6 50 
513 to 613 

4 50 to 518 
350 to 400 



475 to 
350 to 
375 to 



500 
450 

325 



6 00 3 75 to 
835 740to 



500 to 
400 to 
350 to 

300 to 



6O0 
8 35 



550 
4 75 
3 75 
350 



550 400to 
780 750to 



6 00 
630 



525to 600 5S5to 550 

300to 425 SOOto 425 

200to 325 200to 325 

300to 425 300to 4 50 

2 75 to 550 3 75 to 550 

5 75 to 725 740to 810 

30 00 to 4000 3000 to 5000 
GO 00 to 75 00 60 00 to 75 00 
75 00 to 125 00 75 00 to 125 00 
115 00 to 125 00;115 00 to 125 00 
100 00 to 150 00 100 00 to 150 00 
175 00 to 300 00 175 00 to 300 00 
25C0to 43 00 2500tO 45 00 

80 00tol30i0 80 00 to 130 00 
130 00 to 170 00 130 00 to 170 00 
175 00 to 200 00 175 00 to 200 OO 



40 00 

30 00 to 35 00 
20 00 to 25 00 



40 00 to 90 00 
2 00 to 6 00 
G 00 to 8 00 



4000 

35 00 

30 00 

400 to 5 00 
40 00 to 90 00 
2 00 to 6 00 
6 00 to 8 50 



150 00 to SOO 00 150 00 to 200 00 
100 00 to 150 00!100 00 to 150 00 
40 00 to 80 OO; 40 00 to bO 00 



235 00 to 275 00 235 00 to 275 00 
17500 to 225 00 175 00 to 225 00 



AprlL 



16 75 tofTOO 

600 to 650 

500 to 535 

4 00 to 7 75 

1100 to 1335 



550 to 6^ 

500 to 550 

450 to 500 

400 to 485 



537 

4 75 to &87 
500 to 750 
lOSO to 1300 



475 to 
375 to 
300 to 



525 

450 
350 



400 to 
725 to 



SOOto 
4 40 to 
420 to 
250 to 



600 400to 
860 600to 



5 50 
480 
4 40 
350 



450 to 
SOOto 



300to 425 

300to 325 

3 00 to 4 50 

2^75 to 560 

750to 690 



30 00 
60 00 
75,00 
115 00 

lypoo 
moo 

25 00 



to 5000 
to 75 00 
to 135 00 
to 135 00 

tojseoo 

to 200 00 
to 4500 



80 00 to 120 00 
115 00 to 170 00 
175 00 to BOO 



40 00 

35 00 

30 00 

400to 550 

90 00 

8 00 to 6 00 
600to 850 



May. 



550 

500 to 600 
375 to 6 00 
9 75 to 1100 



475 to 

3 75 to 
875 to 



535 

450 
350 



760 
735 



410.... 
350 to 
850 to 



.5 30 



40n 

375 



7 75 4 00 to 
6 75 7 35 to 



635 
765 



525to 550 480to 450 



3S5to 405 

SOOto 385 

SOOto 350 

8 75 to 535 

780to 755 



OOto 5000 
00 to 75 00 
00 to 125 00 
00 to 125 00 
00 to 150 00 
00 to 200 00 
OOto 4500 



80 00 to 180 00 
115 00 to 130 00 
00 to 170 00 



00160 



40 00 

35 00 

30 00 

450to 550 

40 00 to 90 00 
SOOto 600 
600to 850 



* The horse-market of Kew Ori^ana 
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MABKETS— Continued. 

Jane. 



•600 tot650 

500 to 5 75 

4 00 to 4 75 

4 00 to 6 75 

10 00 to 10 50 



4 75 to 5 75 
4 37 to 4 75 



4 00 to 4 37 
350 to 400 



$6 00 to 16 75 

5S5 to 5 75 

425 to 500 

150 to 5 75 

8 75 to 9 35 



487 to 587 
412 to 4 87 



3 75 to 419 
3 50 to 3 75 



500 

437 to 525 
4 00 to 5 75 
8 50 to 9 25 



425to 500 
3S0to 425 
S50to 325 



Jnly. Anguat September. October. Korember. December. 



85 87i to |6 50 
5 25 to 5 75 
4 50 to 512^ 
200 to 550 
9 50 to 10 00 



512 to 5 87 
412 to 5 00 



387 to 487 
350 to 387 



518 

462 to 550 
200 to 500 
8 75 to 25 



4 25 to 4 75 
325to 425 
825 to 3 00 



I5 87ito$6 00 
5 25 to 5 75 
3 00 to 500 
100 to 5 75 
900 to 025 



4 87 to 5 50 

418 to 4 62 

325 H 400 

2 50 to 3 00 



500 

450 to 550 
2 00 to 512i 
9 00 to 9 75 



4 00 to 4 75 
3 00 to 3 75 
2 00 to 2 75 



400 

3 62 to 4 50 
250 to 500 
850 to 925 



^75 to $6 25 
4C2ito 5 50 
3 00 to 4 50 
150 to 5 75 
8 75 to 9 25 



4 87 to 5 25 
4 00 to 4 87 



3 25 to 4 00 
2 50 to 3 25 



387 

325 to 425 
2 00 to 5 25 
7 50 to 8 75 



4 00 to 4 75 
3 00 to 3 75 
2 00 to 2 75 



$612^01625 
500 to 600 
300 to 475 
100 to 575 
825 to 875 



4P7 to 535 
400 to 475 



312 to 3 75 
225 to 300 



400to 465 
8 75 to 3 75 
800to 850 



$6121to(6 50 
5 12{to COO 
350 to 500 
100 to Gl2k 
700 to 800 



487 to 525 
4 12 to 4h7 



3 25 to 412 
3(j0 to 325 



362 

312 to 4 25 
200 to 4 75 
700 to 787i 



375to 425 
850to 350 
SOOto 240 



4 50 

4 00 to'ioo* 

200 to 550 
7U0 to 775 



425to 446 
SOOto 350 
200to 850 



'358to'"566 
585to 600 



475to 500 

440to 4 

485to 4 

8 50 to 4 15 



3 00 to 4 50 



225to 425 



SOOto 685 SOOto 650 



SOOto 550 
580to 635 



4 70 to 4 90 

4 35 to 4 60 

4Q0to 425 

8 00 to 3 75 

850to 400 

SaSto 465 

6 00 to 6 40 



4 80 to 5 00 

4 60 to* 4 70 

4 25 to 4 40 

2 00 to 3 

2 40 to 3 

8 50 to 4 75 

6a0to 680 



825to 425 
5 50 to 6 40 



4 85 to SLIO 

4S0to 4 75 

400to 440 

SOOto 350 

SSOto 350 

300to 450 

680to 640 



825to 450 
SOOto 615 



460to 500 

4 25 to 4 50 

329to 400 

I50to 800 

SlOto . 300 

8 75 to 4 50 

SOOto 630 



825to 450 
490to 560 



460to 475 

4 10 to 4 40 

330to 400 

175 to 800 

28510 325 

300to 425 

425 to 6 00 



225 to 4 50 

SOOto 585 



500 



380to 350 
825to 850 

"325*to'Vi2i 
SSOto 600 



445to 450 

325to 485 

SOOto 385 

SOOto 400 

3 75 to 5 85 

S40to 590 

aOOOto 3500 
4500to 5500 
75 00 to 125 00 
115 00 to 183 00 
175 00to825 00 
175 00 to 850 
85 00 to 45 00 



4 60 to 4 75 

385to 425 

800to 325 

SOOto 400 

3 75 to 5 25 

SSOto 575 

SOOOto 3500 
45 00 to 55 00 
75 00 to 125 00 
115 00 to 125 00 
175 00 to 225 00 
00to850 00 
8S00to 4500 



450to 490 

325to 425 

800to 385 

SOOto 400 

850to 450 

610to 650 



00835 



SOOOto 6500 
SOOOto 9000 
75 00 to 185 00 
100 00 to 130 00 
175 00 to 825 00 
225 00to850 00 
8500to 4500 



4 50to 4 90 

8 00 to 3 25 

SOOto 400 

250to 450 

6 10 to 6 35 

SOOOto 6500 
SOOOtto 9000 
75 00 to 125 00 
100 00 to 130 00 
175 00to825 00 
325 00 to 850 00 285 
85 00 to 45 00 



4S0to 400 

3 25to 4 25 

200to 385 

SOOto 4 00 

250to 450 

SSOto 6 



450to 400 

323to 425 

200to 325 

SOOto 400 

850to 450 

'SSOto 685 



SOOOto OTi 00 
SOOOto HJOO 
75 00 to 125 00 
100 00 to 130 
175 00 to 225 00 

00to250 00225 
25 00 to 45 00 



SOOOto 6500 
SO'OOto 9000 
7500tol2500 
tolSOOO 
175 00 to 225 00 
00to25000 
2500to 4500 



00 100 00 1 



85 00 to 180 00 
115 00 to 150 00 115 
179 00 to 185 00 175 



85 00 to 120 00 
OO to 150 00 
00 to 185 00 



8500tol90 00 
US 00 to 150 00 115 
1.5 00 to 185 00 175 



85 00 to 190 00 
OOtolSOOO 

ootoiesoo 



65 00tol20 00 
US 00 to ISO 00 115 
175 00 to 185 00 175 00 to 



8S00tol2000 

00 to 150 Of 

18500 



450to 490 

325to 435 

SOOto 325 

SOOto 400 

SSOto 450 

SSOto 685 

SOOOto 6500 
SOOOto 9000 
7500tol2500 
I0000tol3000 
I7500to22500 
22500to25000 
SSOOto 4500 

85 OOtolSOOO 
115 OOtolSOOO 
17500tol8500 



40 00 

35 00 

3000 

4S0to 550 

4000to 9000 
800to 600 
«00to 8S0 

isoootoaoooo 

100 00 to 150 00 
4000to 8000 



40 00 

35 00 

30 00 

400to SSO 
4000to 9000 
SOOto 600 
600to 650 

(*) 



4000. 
3500. 
3000. 



40 00.... 
35 00.... 
30 00.... 

450to 550 
4000to 9000 4000to 9000 

SOOto 600 

600to 8S0 



4000. 
3500. 
3000. 



3500to 4500 

3500 

SSOOto 3000 



SSOOto 4500 

3500 

SSOOto 3500 



4000to 9000 
SOOto 600 
OOOto 800 



(*) 



ISOOOtoSOO 
100 OOtolSOOO 
40 00 to 80 00 



00150 



00to200 00 
100 00 to 150 
4000to 8000 



4000to 900G 
SOOto 600 
SOOto 700 

150 00to30000 
OOtolSOOO 
4000to 6000 



SOOOtolOOOO 
SOOto 600 
SSOto 700 



00100 



a35 00to87SOO 
I7500to88500 



190 00 to S85 001175 
175 00 to 800 00 



ootosssoons 

175 00 to 800 00 100 



OOtoSOOOO 
OOtolSOOO 



It doaed dnrlsf July nd Angiurti 
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UTEBRNATIOlirAL STATISTIOS. 

The International StatUtLcal Oongress at St Petersburg^ in 1872 eon- 
fided to the French government statistical corps the preparation of a 
code of international statistics of agricaltnre. The work was immedi- 
ately inaugurated by sending direct inquiries to the statistical authorities 
of Europe and America. Beplies to these inquiries, embodying more or 
less full statistics of 1873, were received from the United Kingdom, 
Norway, Hungary, Saxony, Wiirtemberg, Baden, Hesse-Darmstadt, 
Saze-Weimar, Saxe-Altenburg, Holland, and Belginm. The French 
government gave authoritative and efQcient aid to the work, whereby 
a very thoroagh census of the agricultural resources of the republic was 
secured. Beturns embracing statilfcics of an earlier date were received 
from several other countriei^ while of still others only published docu- 
ments of several years' standing were accessible. The dates of these 
data will be found in one of the tables given below. Statistics of the 
United States were received from the Statistical Division of the Depart- 
ment of Agriculture. 

As was expected, great embarrassment was found in the differences of 
national manners, customs, and methods of investigation. The pressure 
of difficulties arising from these sources caused the inquiries to tfo con- 
fined to four leading and essential points, upon which alone iK was 
deemed practicable to attain results of even approximate value and . 
reliability. These points are, first, acreage, both cultivated and unculti- 
vated; second, product compared with area; third, farm-animals: fourth, 
systems of exploitation, processes of culture, and agricultural implements. 
The following abstract embraces the first three of these heads : 

The original report is in French, rendering necessary not only trans- 
lation and subsequent condensation and re-arrangement, but also a re- 
duction from French weights and measures to our own. If an interna- 
tional system of weights and measures — the metric, if no other should 
be deemed practicable or preferable— could be established, it would re- 
lieve much of the tribulation of statisticians in work upon international 
statistics. 

Area. — ^The following table shows the date of the official returns or 
other information from which the statistics were compiled, the popula- 
tion and national areas of the different states,, and the proportion of 
productive and unproductive laud. 
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P9piiUMim€mdana9* 



Countrlat. 



I 
I 



Qreat Britain . 

Ir«laod 

Denmvk 

Korway 

Sweden 



FinJaod 

Austria 

Hongary 

Switaerland 

Praaaia 

Bavaria 

Saxony 

Wiirtemberg 

Baden 

Hesae-Darmstadt . 

Saxe- Weimar 

Saze* A Itenborg . . . 

Holland 

Belf^nm 

France 

Portugal 

SiMin 

Italy 

Greece 

Turkey 

fiervia. 

T^iwiw)n n|f| ........ 



1873 
1873 
1871 
1873 
1873 
1870 
1870 
1871 
1873 
1868 
1867 
1K73 
1873 
1873 
1673 
1873 
1873 
1873 
1873 
1873 
1873 
1865 
1857 



1867 
1868 
1866 
187S 



96,787,337 
5, 337, &.61 
1,784.741 
1,763.000 
4,207,979 

71,730,960 
1,833,000 

90.394.980 

IS, 509, 445 
3.669.147 

94.656.078 

4,853,096 

3,556.344 

l,biaS39 

1,461,569 

858,894 

386.183 

141. 193 

3, 716. 004 

5,853.831 

36,103,921 
4,011.908 

16,363.433 

36. 801. 154 
1, 457. 804 
6,700.000 
1.338,500 
4,500,000 



Acres. 

57,fiJ!3,838 

20.811,357 

9. 448, 601 

78,663.031 

110, 62J», 417 

1,368,890,633 

m, 371, 855 

74, 180,173 

W), 027.559. 

10.234.809 

8:i,TH8,437 

19,360,648 

H, 704. 070 

4. 603, 571 

n, 774, 358 

% 072, 519 

860,700 

326,558 

«, 123,200 

7, 278, 879 

130. 733. 581 

22,508,508 

12.>, 223,666 

64, 080. 565 

11,766.143 

80, 957, 183 

10. 763, 876 

80,893,638 



18,317.376 
5,383,99b 
3,434,935 
1,570,631 
6^857,567 



15, 381, 530 
10,743,811 
3,013,374 
30,015,010 
47,996.670 



Aerw. 
^33,508,806 
16,036,730 

6, 448, 199 
91,586,541 
5i 354, 836 



1,031,650 
83,373,313 
37,966,131 



5^ 797, 438 
43,893,694 
41, 935. 140 



57,739,097 
#0,166,006 
69,901,961 



7,666.407 

1,863.338 

8,003,503 

1,498,969 

1,043,630 

498.665 

190,579 

9,437,0j3 

3,936,704 

64.984.190 

4,551,400 



9.534,866 

1,561.560 

9.481,978 

1,984.393 

889,013 

313,315 

130,341 

3,363.053 

8,007.087 

45.309.091 

6.A9,571 



17,191,993 

3, 434, 888 

4, 575, 571 

3,483,363 

1,933.633 

810,980 

310,890 

5.700,086 

5.933.791 

110. 193. 981 

11.000.971 



6^656,770 



11,516^343 



90,175^113 



In the above classification, lands ander tillage, orregalar plowcultare. 
T^hether in a system of rotation or otherwise, constitute the first grana 
division, which inclades cereals, farinaceons crops, (sach as pease, beans, 
and potatoes,) grass crops, and all others, together with land in fallow. 
The other grand division of productive lands, not subjected to regular or 
periodical plow-breakf ng, includes orchards, vineyards, pastures, and 
woods and torest.. A wide range of difference is found in the propor- 
tions of productive area in different countries* The states of the Ger- 
man Empire represented in the above table have ntilized nearly the 
whole of their respective territories in some form of prodnction, their 
proportion of waste land varying from 4 to 11.3 per cent, of the whole. 
At the other extreme, as might be expected, are those bleak, inhospitable 
northern regions, Finland, Sweden, and Norway. The two former have 
about half, and the latter nearly three-fourths, of their territories entirely 
unproductive. It is remarkable that Portugal, in a bright southern 
climate, has less than half her area occupied with any sort of production. 
This is partly due to the very large surface covered by her mountain 
ranges. Great Britain utilizes but 68 per cent! of her territory in agri- 
cultural production, and 28 per cent, of her agricultural lands are un- 
used, leaving about 14 per cent for sites of cities and towns, lakes, 
streams, roi^s, &c. France and Belgium utilize in agriculture five- 
sixths of their lands, including mountains and rivers. AustroHungai^ 
lose only from 10 to 12 per cent, Holland nearly a third, and Ireland 
nearly a fourth of their respective areas. 

Of lands under tillage, the states showing the largest proportion, in 
descending orderi are »axeAltenburg| Saxe-Weimar| Belgium, and 
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Hesse-DarmBtadt, each of which has over half her tcrritx)ry under plow- 
coltare } France and Wiirtemberg showing nearly the same proportion. 
At the other extreme, Norway aud Finland show bat 2 per cent, and 
Sweden 5^ per cent, under tillage. 

The preceding table enables the reader to make comparisons with the 
total produottve area of each state. The French statisticians have also 
compared the different classes of actually-productive lands with the • 
total agricultural area, much of which in every country is unutilized. 
This area is the residue after deducting all the space occopied by lak^ 
rivers, roads, buildings, &c.. The data from which this deduction is 
made are not given, but the following table gives the estimated propor- 
tion which t^e different branches of culture bear to the residue of lands 
that remain after the deduction. It will be noticed that cereals and 
farinaceous crops are placed under one general head. English commer- 
cial authorities include pease and beans among the cereals by a very wide 
construction of the meaning of that term. Industrial crops are those 
which constitute the basis of some specific manufacture, such as sugar- 
beets, colza, flaxseed, &c. The ^' market and kitchen garden crops " 
are the French cultures potagires et maraioheres. 



Distrihutian of the agricultural territory. 



Countries. 



Lauds under tlllsge. 



Is 

"Ofi 

I 



U 

SI 



I! 



other productive lands. 



Great Britain... 

Ireland 

Denmark 

Norway 

Sweden 

Finland 

Austria 

Hungary 

Bavaria 

Saxony 

W£Urtemberg... 
German daonies 

Holland 

Bclj;inn\ 

France 

Porta jsal 

Boumania 



Pr.et. 
21.3 
15.3 
40.1 
0.7 
3.4 
1.4 
88.1 
S6.5 
2a7 
33 
31.5 
30.5 
23 
43.7 
34.7 
13.5 
S5.3 



Pr.et 
0.1 



au 



Pr.eL 
0.2 

a7 

0.3 



0.1 
0.1 
0.5 



0.9 
1.5 
0.4 
0.5 
0.8 
2.3 
1.0 
0.6 
1.5 



0.1 

0.1 
0.1 

1.1 

1.1 

1.4 
1.9 
2.8 
3.3 
4.3 
1.8 
1.0 
0.8 



Pr.eL 
15.9 
13.5 

a9 

1.3 
1.6 



4.5 
1.0 
4.9 

13.5 
6.6 

11.6 
6.1 
7.3 
6.3 
0.1 



Pr.eL 
1.5 
0.1 

&6 

ai 

0.8 
0.7 
0.3 
7.3 
6.4 
2.8 
4.7 
2.3 
0.7 
2.0 
0.9 
8.3 
1.7 



Pr.et 
39 

2a6 
50.1 
2.1 
6.0 
2.3 
31.4 
35.9 
42.0 
52.8 
4&1 
47.7 
32.8 
50.5 
53.7 
33.5 
29.3 



Pr.et 
27.9 
.'S6.3 
37.7 
1.9 
4.8 
5u6 
2a3 
85.4 
19.6 
14.7 
30.3 
14.5 
37.0 
13.8 
15.0 
83.7 
21.3 



Pr.et 



0.8 
1.4 
0.3 
0.1 
1.0 
1.1 



5.3 
8.5 
0.8 



Pr.eL 

4.7 

1.7 

6.4 

84.0 

41.5 

61.3 

33 6 

87.1 

32.2 

8&9 

39Lt 

33.2 

7.2 

16.6 

17.0 

&1 

16.0 



Pr.et 
32.6 
58 
44.1 
25.9 
46.3 
66.9 
61.7 
53.9 
52.1 
43.7 
53.5 
4&8 
44.2 
30.6 
37.3 
33. S 
39.0 



Pr.eL 
71.6 
86.6 
94.3 

sao 

52.3 
69.8 
93.1 
89.8 
94.1 
95.9 
9a6 
96.5 
77.0 
90.1 
91.0 
56.8 
6&3 



IV. Cf. 

8&4 

13.4 

5.8 

73.0 

47.7 

30.8 

6.9 

10.3 

&9 

4.1 

1.4 

3.5 

83.0 

9.9 

9.0 

49LS 

3L7 



A Still farther general comparison is made of the different classes of 
caitnre, with the total area actually prodnctive, including the two general 
classes of lands under tillage and other prodnctive lands. The following 
table indicates the percentage of the whole prodnctive area in each kind 
of culture. It will be seen that Belgium, France, Great Britain, Saxony, 
and Denmark have more than h^f their productive area under the 
plow, while Finland, Norway, and Sweden only range from 3.3 per cent, 
to 11.4 per cent. In these latter, the proportion of woods and forests 
ranges from eight-tenths to nine-tenths of the whole, while in Ireland they 
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ocoapy bat 2 per cent Bdgiam holds the palm in cereal and fariua- 
ceons plants, which occapy 48} per cent, of her productive lands: Den- 
mark comes next, with 46.2 per cent., followed by France, 38.2, Itooma- 
nia 37, &c. Ireland shows the largest proportion, 05 per cent., of natu- 
ral prairies and pastures, and Norway the smallest, 6.7 per cent. 
Great Britaiq stands at the head of the list in meadows and annual for- 
age plants which occupy 22.2 per cent, of the whole ; Ireland and Saxony 
give over 14 per cent to this class of crops, and the German duchies 12 
per cent ; in Denmark the proportion falls to 1 per cent Portugal has 
the largest proportion, 14.6 per cent, of fallow land ; France the n^xt, 
10.9 per cent. ; Ireland the smallest, 0.1 per cent France has the largest 
proportion in wine-lands, 5.8 per cent, and Portugal next, 4.6 per cent 

Diiirihution of iKe lands actually produoHve, 



Conntnet. 



IiiiBds and«r tillage. 



H 

Si 



other prodaotire lands. 



GrMt Britain. 

Irelaiid 

Denmark 

Norway 

Sweden.: 

Fiiiland 

Anstria 

Hungary , 

Bavwia 

Saxony .. .... 

wartemberg.. 
German dnoiii( 

Holland 

Bel^um 

li^anoe .... ... 

Portugal 

H;ft! ^mAnla .... 



Pr.ct 
S9.8 
17.7 
46. S 
SlS 
6.5 
3.1 
28.0 
99.5 
30.5 
34.4 
31.9 
31.0 
89.8 
4a 5 

sas 

23.7 
37.0 



Pr.et 
0.1 



0.2 



Pr.et 
0.2 
0.8 
0.3 



0.2 
0.1 
0.5 



1.0 
1.5 
0.4 
0.5 
1.0 
2.6 
1.1 
1.1 
2L2 



0.3 
0.1 
0.1 
1.3 
1.2 
1.5 
1.9 
2.9 
2.9 
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41.3 
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ai 

30.4 
2a4 
20.8 
15.3 
20.6 
15.0 
48.1 
15.3 
16.5 
39.9 
31.2 



Pr.a. 



0.8 
1.4 
0.3 
0.1 
LO 
1.2 



5.8 
4.6 
1,2 



Pr.et 

6.6 

2.0 

6.8 

63.8 

79.4 

8a6 

35.1 

30.2 

»34.2 

30.2 

32.7 

34.3 

9.4 

lao 
ia7 

14.2 
24.7 



Pr.et 
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4a 8 
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S&3 
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It will be seen that Ireland devotes 79.4 per cent of her productive 
area to grass, including artificial and spontajieous growth. The other 
states, in descending order, stand as follows: Great Britain, 61.2 per 
cent; Holland, 56; Denmark, 41; Portugal, 40.1 ; Austria, 35.3; Eou- 
mania, 31.2; Hungary, 29.5 ; Saxony, 29.4; Wiirtemberg, 27.3 : German 
duchies, 27 ; Bavaria, 26 ; France, 23.4 ; Belgium, 23.3 ; Sweden, 12.2 ; 
fTorway, 11.3; Finland, 8.1. 

Finally, comparison is made of each branch of culture in the general 
class to which it belongs. The following table shows thQ percentage of 
each general class employed in the different subordinate classes included 
in it. It will be seen that Boumania and Austria give the largest pro- 
portions of their tilled lands, 86.3 and 83.3 per cent., to cereals and fari- 
naceous crops. Boumania stands first in market-garden crops, Belgium 
in industrial crops, and Norway in meadow and annual forage crops. 
Of other productive lands, Ireland has nearly^ the whole in natural past- 
ore, orchards, &c., and JS'orway nearly 93 per cent in woods and forests* 
17 A 
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The acreage in forage» artificial grasses, and nataral grasses amounts 
to 79.4 per cent, of the entire prodactive area in Ireland ; 61.3, in Great 
Britain ; 56^ in Holland ; 41, in Denmark ; 40.1, in Portngal ; 35.3, in 
Anstria; 31.2, in Bonmania; 29.5, in Hungary: 29.4, in Saxony ; 27.6, 
in Wiirtemberg ; 27, in the Oerman dnchies ; 26, in Bavaria ; 23.4, in 
France ; 23.3, in Belgium ; 12.2, in Sweden ; 11.3, in Norway ; and 8.1| 
in Finland. 

Production. — ^The average annual production of cereals of all sorts 
in Europe is estimated at 5,153,808,000 bushels, of which 1,657.392,000 
bushels, or nearly a third, are assigned to Russia ; 766,260,000 bushels, 
or nearly 15 per cent, to Germany ; 709,500,000 bushels, or nearly 14 
per cent., to France ; 567,600,000 bushels, or over 11 per cent., to Aus- 
tria-Hangary. The production of the United States in 1873 is set down 
at 1,586,442,000 bushels, an aggregate nearly equal to that of Russia.* 
Europe produces a little over 17 bushels p^ capita of her population; 
the United States, in 1873, about 39f bushels per capita. The average 
ratio par capita of the different countries of Europe is given as follows: 
Roumania, 40.8 bushels; Denmark, 33^; Russia, 23; Prussia, 22|; France, 
194; Hungary, 19jt; Bavaria, 18^; Sweden, 15.b: German duchies, 14.5: 
Belgium and Spain. 13.9; Austria and WUrtemberg, 13.3 ; Ireland ana 
Turkey, 13; Finland, 12.5; Great Britain^ 11.9; Saxony and Servia, 10.7; 
Holland, 9; Norway and Greece, 8.8; Italy and Portugal, 7.9; Switzer- 
land, 5.9. 

Estimating the average consumption at 16.6 buckets per capita for 
food, seed, and various manufactures, Europe produces about enough 
to meet her own demand, except in wheat and some other breadstum^ 
which exhibit a considerable deficiency to be supplied by importation. 
Spain, Italy,' and France raise a larger proportion of wheat than any 
otiier grain. Finland, Switzerland, and Germany, of rye ; Scandinavia 
and Germany, of barley ; Ireland, Hungary, and North Germany, of 
oats. Maize holds first rank in Roumania, Servia, and Portugal ; buck- 
wheat has but little importance, except in Holland and France. Oats 
is the leading crop of Europe, followed by wheat and rye. 

Of potatoes, Ireland produces 23 bushels |>0r capita; the German Em- 
pire, 18.1; Holland, 14.5; Belgium, 11.6; France, 10.2; Scandinavia, 
9.9; Austria-Hungary, 8}; Russia and Finland, 4^; Great Britain. 3^; 
Italy, 1.1 ; Portugal, 0.85 ; Spain, 0.28. In the other states this culture 
is still more insignificant. 

It is estimated that in Europe 1,223,195 acres are, on an average, 
annually devoted to what in this country is best known as market-gar- 
den crops, producing a great variety of alimentary d.nd other vegetable 
plants, averaging in value, in 1862, about $88,800,000 per annum, or 
from $79 to $97 per acre. 

The ^'industrial plants," including colza, flax, hemp, sugar-beet, hops, 
and tobacco, are grown to a considerable extent in those countries in 
which a varied culture is pursued. Roumania produces 88| bushels of 
colza per hundred of her population ; Belgium, 34|; Holland, 27 ; France, 

* Thi» was oorreot for 1873, bnt the fiffnres lead to a grevions misanderstanding of 
our real prodaotioo. The years 1873 aQd 1874 were aeasons of low yield, mnch below 
an average ; of the two subaeqaent years, 1875 was oharacterized by a medium yield 
of com, and 1876 by a large yield, the rate of production of other grains beine scarcely 
an average in either year ; bnt the aggregate product of cereals OKceeded that of the 
two preceiiing years by more than 500,000 bnsbels per annum. . 

The average estimated production of 1873^^5 inelnsive is 1,873,100,179 bushels, 
which is 286,658,179 more tiian the above estimate founded on the product of 1873. 
This would give 43 bushels to each inhabicant. 



Digitized by VjOOQIC 



REPORT OF THE 8TATISTICLO. 263 

22; Hangary, 20} | GermaDy, 14^; DeDmark, 4^ This plant is aspe- 
dee of cabbage, raisefl for its Beed^ trooi which a kind of lamp-oil is ex- 
pressed. The largest pro|x)rtioD of henfi|> is raised in Bungary, amonnt- 
iug to61 ponnds per capita; Germany averages 50 ; Finland, 4«')J ; France, 
32^ ) Sweden, 20| ; Rouiuania, 12j $ Belgium, 8f . In (lax Ireland takes 
the lead, producing 13.9 pounds percapita; Belgium, 10.14; Holland, 7^; 
France, 3, &c. France is the great sugar beet conn try of Burope, her 
crops averaging 531 fionuds per coptfa y next Holland, 260 pounds; Bel- 
gium, 233 pounds; Hungary, 88j| ; Germany, 74.3. Of hops, Germany and 
Great Britain each average about 41 |H)und8 per capita ; France less 
than 2, &c. Tobacco-culture is limited in Europe, yet Hungary produces 
6 pounds per capita^ and Germany 4^ ; smaller products are noted in 
Denmark, Sweden, Finland, Holland, Belgium, France, and Roumanian 
TiELD OP CROPS.— The following tables present the returna of agri- 
cultural production in Bofopet 
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Fabm-andials. — The Damber of domeatic animals in twenty-eight 
European states is given at 379,031,705, of which 31,573,663 are horses, 
4,136,031 asses and mnles, 89,678,248 cattle, 194,026,236 sheep, 42,686,493 
swine, and 16,931,034 goats. The sheep surpass in number all other 
classes, amounting to 51.1 per cent, of the whole ; cattle 23.7 per cent., 
Bwine 11.3 per cent., horses 8.3 per cent., goats 4.5 per cent., mules and 
asses 1.1 per cent. The proportion of horses is especially large in Bussia, 
amounting to 16.7 per cent, of the whole number of farm-animals in that 
country. In Finland the proportion is 10.6 per cent. The lowest ratio, 
1.6 per cent., is found in Portugal, and the next lowest, 1.8 per cent, in 
Spain. The last-named countiy has the largest proportion of mules and 
.asses, amounting to 6.1 per cent, of the whole number of farm-animals; 
next stand Italy, 4.9 ; Portugal, 3.6 ; Greece, 3.3 ; France, 1.5. Of cat- 
tie, the largest proportion, 52.7 per cent., is found in Bavaria ; next Wdr- 
temberg, 49.1 ; Saxony, 46.9; Switzerland, 44.7 ; Sweden, 44; Holland, 
43.4; German duchies, 42.4; Belgium, 42^ gradually sinking to the 
minimum, 3.8, in Greece. Great Britain gives the most of her atten- 
tion to sheep, which constitute 73.5 per cent, of her farm-animals; in 
Spain the proportion is 60.2 ; in Boumania, 59.1 ; in Hungary, 54.6 ; in 
Prussia, 54; in Norway, 53.3; in France, 52.5; in Portugal, 52; the 
minimum, 14.9, is in Saxony. The German duchies have the largest 
proportion of swine, 23.7 per cent.^ next Saxony, 22.4; Belgium, 21.4; 
Greece, 2.' No goats are reported in the British isles or Denmark. In 
Greece they constitute 46.7 per cent, of the total live stock ; in PortugaL 
18 per cent. ; in Switzerland, 16.9 per cent ; in Spain, 12.2 per cent ; and 
so on down to 2.4 per cent, in Boumania. 

Taking all the states together, there are for each 1,000 inhabitants 112 
horses, 15 asses and mules, 318 cattle, 6,878 sheep, 151 swine, and 6 goats. 
Bussia, Denmark, Finland, and Hungary stand at the head of horse- 
owning states ; Spain, of mules ; Ireland, Denmark, Bavaria, Finland, 
Norway, and Wtirtemberg, of cattle ; Spain, Great Britain, Boumania, 
Denmark, Hungary, and Norway, of sheep ; ^Hungary, Spain, Denmark, 
and the German duchies, of swine ; Greece stands at the head of the 
goat-owning states ; next, with a wide interval, comes Spain, and then 
Portugal. 

Belgium has the largest number of horses for her territory, being 
nearly equaled by Great Britain; Denmark, Holland, Hungary, Prussia, 
and Ireland following next in order. Spain has the largest number of 
mules; Great Britain the largest number of sheep, the German duchies 
and Belgium the largest number of swine, and Greece the largest number 
of goats. The proportions will be found in the tables below. 
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Prnasia 

Bavaria 

Saxony 

Wiirtembarg .. 

Baden 

Hesse-Darms'dt 
Saxo- Weimar.. 
Saze-Altenbnrff 

HoUand 

Boljdnm 

France 


8,774 
168 
86 
174 
149 
450 
26 
1 

1?: 

402,168 

137,950 

1,298,334 

498,766 

61,051 


934 

60 

26 

35 

31 

18 

6 

3 

166 

349 

89,637 


5,057.440 

1,557,286 

424,785 

460,093 

376.881 

169,588 

59.307 

34,406 

908,433 

738,732 

5,938,818 

168,538 

i,'374,'696' 


Portugal 

Spain? 


Italy 


Greece 


Turkey 




Bi»^ini^^iik . . , . , 


426,859 


6.128 


606 


1,848,786 


555,060 


4,786,317 


836,944 


194,188 



* Including cows. 
ProportioM of different kind9 of farm^ammaU, 



Countries. 


& 




« 


1 


1 


1 


GcAftt "Rntl^n , , , ,, 


Peret. 
5.2 
5.2 
8.2 
4.7 
9.5 
16.7 
10.6 
7.9 
7.8 
4.7 
6.3 
6.0 
8.2 
5.0 
5.1 
7.5 
9.6 
5.7 
1.5 
1.8 
3.2 
2.4 
5.4 


Para. 

.3 

"".5 

1.5 
3.6 
6.1 
4.9 
3.3 


Perct. 

Ml 

32.3 
39.9 
44.0 
23L^ 
41.7 
42.7 
19.2 
44.7 
23.8 
52.7 
46.9 
49.1 
42.4 
43.4 
42.0 
24.6 
10.0 

8.0 
23.4 

3.8 
22.7 


Perct. 
7a 5 
44.0 
48.0 
53.3 
35.5 
47.9 
38.5 
3a9 
54.6 
20.0 
54.0 
23.0 
14.9 
30.0 
20.8 
26.6 
10.9 
52.5 
52.0 
60.2 
46.8 
41.8 
59.1 


Ptret. 
6.3 
10.8 
11.5 

ai 

8.3 
10.1 

7.9 
14.7 
16.1 
13.7 
11.8 
15.0 
23.4 
13.9 
23.7 

lai 

31.4 
12.0 
14.9 
11.7 
10.4 
2.0 
10.4 


P«rrt. 


Ireland 




Denmark : 




Norway : 


9.0 


Sweden 


2.7 


Russia 


L8 


Finland 


1.3 


Austria 


5.6 


Hoiigary..-...T........... .,.,,.. 


2l1 


SwitSerland 


16.9 


Prnsfiia 


4 1 


Bayaria......... 


as 


Saxony ... 


7 6 


W&rtemberfi; 


8.0 


German ducliios 


ao 


F""a«'l , . . .... 


4.4 


Belirinm 


6.6 


France... 


a7 


Portugal 


lao 


Spain 


12.3 


Italy 


11.3 


Greece 


46.7 


ItouDiania ..' 


2l4 






All the states 


8.3 


1.1 


23.7 


51.1 


11.3 


15 
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Nmmh0t <^ differemt Miuti ^f /arm-^mkmaU f» taeh 1,000 idUMUMili. 



CoutriMi 



ll 



I 



erMtBritaia... 

XmUnd 

Denmark 

Vorway 

Sweden 

^Mia 

Flolaod 

▲aetrU 

HoiiKary 

Swltaertaad 

Pniaeia ,.. 

Bavaria 

Baicony 

Wttrtembera ... 
^erman daeniea 
»lljuid 

^giwn 

Frauoe 

Portugal 

iCj 

Oreeoe 

Bcniaanta 

AUtke 



78 
100 
178 

85 
103 
935 
139 

«7 
139 

40 

93 

45 
£3 
49 
68 
S4 
76 
90 
42 
18 
48 
95 



lis 



1 
9 

IH 
47 
143 
S7 
64 
9 



994 

776 
694 
541 
471 
317 
545 
364 
340 
373 
331 
633 
353 
5«20 
406 
395 
83i 
395 
ISO 
169 
130 
75 
400 



1,118 
840 

1.033 
ftC7 
381 
647 
503 
946 
973 
167 
796 
977 
81 
317 
199 
343 
119 
694 
676 

1,384 
361 
818 

1.064 



94 
195 
94d 
54 
89 
137 
4 
135 
S86 
114 
173 
160 
118 
147 
897 
164 
190 
159 
194 
963 
58 
38 
186 



lie 

to 

94 
17 
48 
9t 
140 



* 40 
81 
77 



•U 



15 



318 



687 



IM 



Number qf each eloit of animdU per square kiUimeter, * 



OoaBtrlaa. 



Horses. Moles. Cattte. Sheep. Swine. Goata. 



Gnat Britain... 

Ireland 

Denmark 

Norwaj 

Sweden 

Roatia 

Finland 

Aoauia 

Hnnxan 

Switseriand 

Pnissia 

Bavaria 

Ilneml»erc.... 

>rmno doohiee 

Bollaad *... 

Belgiom 

Franoe 

Portugal 

Spain 

It2y 

Orseee 



9.1 
6.3 

a3 
a5 

1.0 
3.1 
0.7 
4.5 
6.6 
9.5 
6.5 

a4 

7.7 
4.9 
4.6 
7.7 
0.6 
5.1 
0.0 
1.1 
1.3 
1.4 

a5 



a4 



0.1 
0.1 



0.1 
0.4 
1.3 
3.0 
4.5 
3.4 
3.0 
0.8 



85.7 

49.3 

38.4 

3.0 

4.5 

4.4 

8.6 

84.7 

16.3 

84.0 

84.5 

39.1 

43.1 

4a7 
3a9 

44.7 
42.3 
32.1 
5.7 
5.8 
11.8 
3.3 
15.3 



195.5 
53.8 
47.1 
5.3 
3.5 
0.0 
8.4 
16.7 
4&» 
10.7 
S&5 
17.1 
13.8 
89.7 
10. 
87.3 
1M.9 
47.3 
39.7 
44.3 
88.6 
83.8 
39.5 



0.4 



9.5 



90.5 



10. 8 
18.4 
11.7 

a3 

0.8 
1.0 

as 

8.4 
13.7 

7.3 
18.1 
11.1 

3ai 

13.7 
8L7 

lae 

81.4 

lao 
a4 
a0 

5.8 
1.8 
7.0 



a9 
as 

0.3 
0.1 
8.0 
L7 
0.0 
4.B 
0.5 
7.0 
0.0 
7.4 
4.4 
0.7 
1.4 

las 
ao 

8l7 

oai 

L6 



4.5 



1.0 



* 0.50 sqiiAce kilometers make one square mile. 
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RELATIONS WITH SOUTH AMBMOA. 

This coautry has yet had little interconrse with sister repnblics of 
South America. It seems strange that conutries so sparsely Kettleii and 
so rich iu agricultural resources should obtaiu any portion of their bread- 
stn£fs from nations thousands of miles away. As the,v become settled 
in the future, we cannot expect to furnish their bread -supply, but tbere 
always will be peculiar products of our agriculture, and extended prod- 
acts or manufactures, which might be profitably exchanged for such of 
their tropical products as we cannot produce. The balance of trade is 
already fearfully against as. It must eveutually furnish a profitable out- 
let to the goods of our agricultnral-implemf»nt makers, which trade should 
be cultivated assiduously. With this view, it is deemed desirable to 
present some fragmentary glimpses of the agricultural status of these 
countries, and es))ecially the trade relations between us, particularly the 
exchanges of agricultural products. 

BBAZHf, 

The trade of Brazil, so far as this oonntry is ooneenied, is quite too 
one-sided. Secretary Fish, in' his last report on commercikl relations 
with foreign countries, says that in 1875 Brazil sent to this country pro- 
ductions exceeding t42,0(K>,000 in value, and received about one-s»xth of 
that amount The total value, as officially reported, of our exports to 
Sr^l in 1876 was $7,253,218. 

The following are the main items of this export: 

9mid0tQf& of all kinds $3,940,396 

Lsni. 4,486.402 iionncU 743, OTS 

CottoD QiaQafftotares 685,399 

Iroa sod tto maoQfMtares 377,651 

Wood Mid luanufaotaresof , t •— S^. 817 

DmsB, obomicaltt, and medicines....^. «. • 152,647 

Btoelaiid ita maaufaotaras *^ 80, 644 

Paintiogs and ODgravings •• 72, 755 

Books aod publicatiooa .*.. 58, 845 

Paper aod matioiiery , •— . .... 51, 903 

Other ttzpona...^ ,. 907,856 

Total *... 7, S5», 218 

Of these minor exports tbere were of agricultural implements, $8,211 ; 
living animals, $3,823; fruits, $8,329^ bacon and hams, beei^ butter, 
and cheese amounting to $7,093. 

Oofiee, the great staple production of Brazil, is largely consumed in 
the United States, and is steadily increasing in quantity produced. 
The amount received in 1873 from Brazil was $30,801 ,900 ; in 1874 it 
amounted to $37,342,092, and in 1875 to $35,099,274. This exportation 
is entirely from the |>orts of Rio de Janeiro and Santos. Total quan- 
tity in 1875 was over $229,701,037. The chief article imported from 
the United States is flour. The annual exports to the United States 
amount to more than $42,500,<H)0, (nearly $44,000,000 in 1875,) while 
the imports do not exceed $7,500,000. Sugar, coffee, cocoa, and 
wood, iu the list of 1875, figure up nearly $40,000,000, while the 
agricultural. Imports from the United States are oomparatively in- 
aiguiticaat. The want of suffloLent fiEUulities for ohet^p and rapid 
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transportatioa keep the United States far behind Great Britain in the 
Brazilian trade. The cotton-trade amounts to $40,800,0009 which goes 
entirely to Europe, Great Britain getting the lion's share. 
The trade of LS75 was distribated, by ports of entry, as follows : 



Porto. 


Imports. 


Sxpoto. 


Bubl* - 


$793,641 95 
83,350 00 
HOOOOO 


1567,147 94 


Qtaa% .^ a^..... .«... ^.^....i ■ 


If wnhflin .......T.^^..-r.. ..*«.,................. 


93,830 51 


IfaMiO ...,,.rr.. ,.-,.-,-.,-.-,-,- 


11% 000 00 
9^78^458 66 
9,374,464 55 


p»ra 


300,000 00 

873.900 00 

5,900,000 00 


PomimbQoo ■ •- • • ,■..-•... p....... .-...--... .-•....... 


Bio de Janeiro 


35^086,106 00 


Kio Grand* del BqI 


8*BtM .. .... .... . ., r ... -, T 


900^000 00 


1,691,904 00 





The quantities and market valnes of several products of the rural 
industry of the United States^ imported into Bio Janeiro last year, 
were: 

Flonr, 317,410 barreU t3,703,SOS 

Kerosene. 110^285 cases 463,197 

SptritB of turpentine, 2,600 oases 26, 000 

Eosin, 3,845 barrels 14,611 

Pitch-pine, 7,943,000 feet 364,170 

White pine, 4,674,000 feet 282,600 

Lard, 85,706 kegs 784,160 

Total 4,067,946 

▲saENTnns bepublio. . 

The agriculture of the Argentine Bepublic is not prosperous. With a 
rich soil, almost entirely unoccupied, the importation of wheat, eggs, 
butter, and cheese increases. The wild state of the country, the inse- 
curity of life and property, the contempt of the native for tillage of the 
soil, leaves little to rural enterprise beyond the breeding of cattle. 
Foreigners are the only tillers of the soil. The following table of im- 
ports illustrates this strange and unfortunate condition of aflEairs: 



ArtidM. 



1873. 



1874. 



1875. 



Wheat UlognuDS.. 

Floor kilograins, 

Indian oora kilognuna. 

Com*meal ~ kilograms. 

Batter kllognms. 

Potatoes kilograms. 

Cheese ^ - kllomms. 

Kggs .dosen. 



1,044,939 
1,013,888 



115,549 
11,796 



655,073 
5,831 



8,550.405 

7,450,781 

60,685 

131,886 

65,674 

71»,703 

758,454 

8,148 



4,887.451 

16; 088; 730 

60,675 

895,081 

76,000 



1,031,731 
84,188 



The farm-products exported are mainly corn and hay ; but corn-meal^ 
requiring mills and millers, is imported. The quantity sent out is as 
follows : 



1873. 



1874. 



1675. 



Indian com.. 
Hay 



1,633,101 
1,876,848 



3,868,489 
S^ 341, 362 



898,616 
3,5^,960 



A plague of locusts has of late) years devastated portions of the 
interior provinces. While the subtropical forests of the entire eastern 
slope of the Oordilleras of the Andes exhibit wonderful arboreal re- 
sources, the present inhabitants of that region make little use of thenii 
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even importing the commonest furniture from the United States or 
Europe. Consul B. L. Baker gives the following statement of value of 
imports of wood and its products : 



Kinds. 


1870. 


1871. 


187S. 


1873. 


1874. 


1875. 


Timber for hnlldincr.. 


$1,675,193 


$1,240,591 


$1,693,090 


$8,941,301 


17,988 
48,171 
40.621 
68,309 
759,968 


$1,967,486 


Timhwr fnr VAnAAiini? 


17,271 


Timber for cAbinot-work 


58,944 


43.518 


90,067 


137,974 


87,771 


Timbflr nlftncxi...... ....••...■■■ 


67,199 


Other timber 


55,504 
563,760 


55.693 
363.601 


119.580 
515,665 


930,769 
048^201 


86,066 


S'omitiiio. 


546,958 







Of this amount the United States furnished as follows : 



Kinds. 



Lumber for boilding 

Lumber for oabinot-work.. 

Lumber for veneering 

Lumber, planed 

other timber 

Fnmitnre.... 



1870. 



$1,489,549 
15,945 



21,160 
126.900 



1871. 



$996,275 
19,671 



6,941 
71, 113 



1879. 



$1,518,054 
6,437 



28,468 
195,037 



1873. 



$3,769,059 
97,311 



43,899 
974,299 



1874. 



$1,907,175 

93,901 

1,858 

1^075 

26,976 

214, 418 



1875. 



$1,099,616 
30,031 
3,714 
22; 337 
41,11A 
196, 8n 



The native woods most used are Quebracho coloradoj very hard and 
brittle, the word meaning break-ax, worth in Bosario $120 per 1,000 
feet; Qnebracho bianco j less hard, used for cart-wheels and boat-build- 
ing; Algarrobaj softer and ligMer, worth $L00; cedars from the mount- 
am districts, $125. Foreign lumber has supplanted the use of native 
woods for building purposes as far as Gordova, after paying $22 ocean 
freight, $6 import duty, and $10 railway freight, besides profits of im- 
porter. The extension of railways into the interior is cheapening trans- 
portation, and may ultimately reduce the price of lumber. There are no 
portable saw-mills for cutting lumber. The exportation of lumber should 
be a profitable business. 

Lumber is beginning to be a prosperous industry among the forests of 
the Grand Chaco, bordering on the Parana Biver, and cargoes have been 
sent to English and French ports. 

The provinces of Tucuman, Salta, Jnjuy, and Corrientes are well 
adapted to the production of sugar, cotton, rice, and tobacco, which are 
already the bases of flourishing industries, and the olive is suited to all 
except the more southern locations. The climate of Tucuman is said to 
be similar to that of Louisiana, and cane will reproduce itself for fifteen 
or twenty years after planting. There are now forty-two sugar estab- 
lishments in that province, with an aggregate capital of upward of 
•$250,000. It is 1,000 miles in the interior, and is now' in railroad com- 
munication with Buenos Ayres. Experiments in coffee-growing there 
are also very promising. 

Oonsul Baker reports a popular estimate of 20 bushels as the average 
yield of wheat. Some Europeans are credited with obtaining 25 to 27 
bushels. The yield of oats is said to' be good, but maize and potatoes 
are inferior to the growth of the United States. Alfalfa is the great 
hay-producer, affording three or four crops each season. Dried and 
baled, the surplus finds a ready market in Brazilian ports. It sells for 
about $15 per ton. 

Immigration is fostered, and is very active of late, so tiiat Buenos 
Ayres is becoming rather cosmopolitan than Argentine. It is almost 
IS JL 
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entizely from Sontfaem Biirope. ItoliiiBS largely, Frenob, BpankOkf mA 
8wiB8; nearly all Oatholioa* Aooat three in a thoojBand of the fiUE^iga- 
era in the interior are from the United States; Bome intend to aeUila 
there, othera to get cheap land in a mild climate and get rich and return. 
They are generally intelligent, energetic, and independent They gen- 
erally find the climate agreeable, with an average temperatore of 689 
F. Less mortality is reported among foreigners than natives, on ae- 
oonnt of better habits. 

Oonsnl T. B. Wood, at Bosario, says <tf stock-raising in his distriot, 
that it is oondacted in the style of three hundred years ago, except Oat 
very recently importations of fine foreign stock have been made— horses, 
cattle, sheep, and Angora goats. Primitive practices prevail: a horse- 
cart has no sbatts, bat a stout short neap, the end of which is tied with 
rawhide to a ring on one side of the girth. The saddle consists of a 
broad girth, with two large rings, two hnge pads to protect the back of 
the horse, and several layera of leather, sheep-skins, &c. — a seat by day 
and a bed by night. This style of saddle, to the valne of $160,000, has 
been exported from Eosario in a year. The ox-yoke is a simple bar of 
wood lashed to the horns. Bo absorbing is this industry that 76 par 
cent, of the exports of this place are made np of hides, hair, skiua, 
leather, hide-cuttings, horns, bones, bone-ash, and tallow. Prices of 
milch-cows are $10 to $15; working-oxen, $20 to $25; beeves, $10 to 
$18; working-mules, $20 to $35; working-horses, $10 to $25; sheep, $1 
to $1.50: goats, $1 to $1.30. 

Mr. Wood reports further of the agriculture of this district: 

Fraits of all kinds are retailed by coant. ThiU| Btrawberries BeU for 6 to 15 cents 
per dozen. Cherries are dearer ; grapes cheaper. Other smaU fruits are unknown, 
save as imported from Europe in filtiBB bottles. Peaches thrive aU over the country. 
Some of the estancias have orohards on them that seem like small forestSi yet there is 
no exportlEition of the fruit, and in the retail market they sell for 75 cents to |1 per 
hundred, in the height of their season, and at aU other times are cheaper, as imported 
from the United States in cans, than as offered in the markets. 

Tomatoes, though indigenous in this country, are almost always cheaper in imported 
cans than in the markets. 

Though the consumption of bread in the country is relatively very smalls yet it is 
only within the last five years that this consular distriot has produced wheat enough 
for its own demauds. The proiitable exportation of the small surplus has given a 
stimulus to wheat-growing, so that at present it outvalues all other crops combined. 
But this is not strange, considering that little or no grain is fed to animals, so that the 

E reduction of other crops has but little stimulus. The wheat crop of 1874 in this prov- 
ice was reckoned at $2,500,000. In prices it varies from ^4 to $4 per hundred pounds. 

Com is beginning to receive an impulse from its successful exportation to the ad^Ja- 
oent countries and to Europe. It ranges in price frx>m $1 to $2 per hundred pounds. 

The native mode of cultivation is very primitive. Ditches and hedges serve to fence 
in the small fields. The plow most used consists of a heavy block of hard wood that 
runs In the ground, pointed off so as to serve as a share, and a long beam mortised 
obliquely into this at one end, and tied at the other end to the rude ox-yoke. A i^ort 
upright handle arising from the share-block is used to steady it in the ground or lift it 
out. 

Thrashing is accomplished by the tramping of animals, and winnowing by means of 
the wind. The transportation most usually is in rude one-horse carts, with large 
wheels, and hitched as before described, or in ox-carts that are still ruder, with still 
larger wheels, and some of which are made entirely of wood and rawhide. mUio^t a 
particle of iron. Tires of hide answer surprisingly well in a country like tius, whose 
soil is entirely destitute of stones or gritty sand, and they have the advantage of 
•hiinking and swelling with the wood-work by the absence or presence of moisture. 

XJNITSD STATES OF OOLOMBIA. 

This tropical coantry lies on the equator^ and inclades an area of 
455,673 sqaare miles. It has a population of less than seven to the 
square mile, aboat three millions in all. Scarcely a tenth of the sorfaoe 
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is under onltivfttion. Aa the altitade rises to the regions of perpetnal 
snow on the summit of the Andes, the t^peratare varies from intense 
tropical beats to deligbtfal coolness. The immense plain of Bogota, 37 
by 68 miles in extent and 8,700 feet high, has a mean and compara- 
tively unvarying temperatare of 67^ F. The soil is of sandstone 
origin, and quite productive. Hie people are divided into seven 
classes : 6a€hv:pine9^ or people bom in Europe ^ Creoles^ descendants of 
Europeans ; Mettizoi^ descendants of whites and Indians ; MulattoeSy 
from w bites aud negroes ; IndianSj copper-colored .natives, and AJriccm 
negroes. The lower classes of the interior are Indians or Mestizos, who 
are ignorant and superstitions, docile and kind, mildly vicious, but 
not disorderly or dangerous. The chief industries of these people are 
agriculture, cattle-raising, and mining. Tbe processes of agriculture 
are rude ; there is no attempt at rotation of crops ; farm-machinery is 
very rough and primitive ; wooden plows of the old Roman pattern are 
used for scratching the surface of tbe soil. Yet, owing to almost inex- 
haustible fertility of the soil, crops are abundant for home consumption. 
Cattle-breeding is somewhat improved by the introduction of foreign 
stock on the table-lands of the Andes. Bwine are scarce, and of very 
poor appearance. Coffee is demanding some attention in States of 
Santander and Cundinamarca, where the product has reached 12,900,000 
pounds of quite good quality. Tobacco is also grown, not of superior 
quality, but salable in Europe for the manufacture of spurious Havana 
cigars. Cacao, cotton, and indigo are* also grown, but not extensively , 
or for exportation. 

Of the total exports from the republic in year ending May 31, 1874, 
valued at $10,189,852, tbe agricultural exports were: coffee, $975,353; 
cotton, $249,048, and tobacco, $2,360,883; in all, $3,685,284. Better 
means of cheap and rapid transportation are one important need to stim- 
ulate an increased attention to this industry. The principal agricultural 
shipments during the year ending September 30, 1875, at the port of 
Panam^ were: 



ArtlolM. 


Beodpte. 




VAlne. 


W1I4I100. 


Valuo. 


WUther. 


Good* 


1100,000 

1,400,000 
1,100.000 

T5.000 

40.000 

50,000 


Ecuador and Moxioo 

Hezioo And Centrml ▲merioa . 
South and Central America 

and Mezioo. 
ITnltJMl RiAtM mnA nhttl 


f 100. 000 

1,400.000 
1,100,000 

7.^000 


United StatM, Hexioo, and 

Enrope. 
Uniied Statee and Europe. 
United States and Europe. 

Colombia, South and CentnU 
Am<>ricn and Mexico. 

nAnanmawl nn ihn iMtliitiflA. 


Ooffbe 


Cotton.. 


Flour 


fln«yr, ,.,,,,-,-.,., 


nn1mnhiR.RAnfhanHr.Mn«M.l : 40 tMA 


ToImusco 


Amerioa. i 1 
Colombia. Central America. ' -'lO Ano 1 TTnftAd stains 'Rn^Lanri. &nil 




and CnlMk 




Gemiany. 




8.765,000 




8,765,000 



Total amonut of goods entered and cleared, $13,443,000. 
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The total foreign commerce of 1875 is thas reported : 



CouitrleB. 



1874. 



Importo. Ejqwrta. 



187S. 



Imports. Exports. 



Gnat Britain, 

Fnnoe 

United SUtM. 

GeTmany 

Allothen... 

Total... 



H95A,381 

1,906,870 

806.644 

676. 443 

S, 87-2, 507 



es, 343, 993 

1, 674, 874 

1,556,506 

2.635.769 

478,710 



IS. 964, 976 

2.056,325 

767, 473 

608,783 

547. 471 



$3,351,691 

1, 541, 91S 

1,409.973 

3.139,530 

488.499 



11,218,844 



10,189,852 



6,949,028 



9,984,028 



The chief articles imported were cloths, food-prodacts, salt, wines and 
liquors, and metal mannfactores ; the exports were mainly gold and sil- 
ver dnst and bars, tobacco, cinchona bark, vegetable ivory, and fbie 
woods, these articles comprising seven-tenths of the exports. 

The principal items of domestic exports irom the United States of 
North America to the United States of Colombia were as follows : 

Valva. 

Total exports $3,946,412 

Agricaltaral implementa « 59,550 

Beer and wine 1,496 

BiUiard tables and apparatus 19,851 

Blacking 1,512 

Books, pamphlets, maps, d^c 43,727 

Breadstnfis and bread: bread and biscuit, 200,960 pounds; flour, 44,275 

barrels 312,688 

Brooms and brushes of all kinds 1,153 

Candles, tallow and other, 141,978 pounds 26,805 

Carriages, carts, and parts of 36»712 

Clocks 19,685 

Coa) of aU kinds, 23,679 tons 104,292 

Copper and manufactures of 1,033 

Cordage, rope, and twine of all kinds, 105,149 pounds *. . . ^ 16, 859 

Cotton and manufactures of 103,347 

Druffs, chemicals, and medicines not otherwise specified 278, 981 

Eardien and stoneware and fancy articles 5, 882 

Fruit 24,775 

Glass and glass ware 35,839 

Goldanctsilyeraudmanufiacturesof 60,885 

Hay, 103 tons 2,226 

Hemp and manufactures of 4,015 

Hops, 9,629 pounds 1,052 

Ice, 2,854 tons 7,561 

India rubber and gutta-percha, manufactures of 10,902 

Iron and manufactures of 407,419 

Steel and manufactures of ...^ 274,195 

Junk and oakum 4,278 

Lamps 5,457 

Leather and manufactures of 24,731 

Lime 1,250 

Marble and stone .• 6,674 

Matches ^ 65,516 

Mathematical, philosophical, and optical instruments ...^ 3, 280 

Musical instruments 11,556 

Naval stores J 1,901 

Oils — mineral, refined 53,960 

Animal oils 3,059 

Vegetable oils 1.032 

Ordnance stores 203,392 

Paints and painters' colors 22,036 

Paintings and engravings, paper and stationery 72,113 

Perfumery 12,418 
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Pxintiug presses and type $5,315 

Provisions, lard, 4,682,355 pounds 874,300 

Qui<*silver, 18,738 pounds 11,840 

Rice and salt 9,392 

Scales and balances 2, 026 

Sewing-machines 90,227 

Soap, pounds 139, 480 

Spirits from grain 12,390 

Sugar and molasses 119,292 

TaUow 3,365 

Tin 1,235 

Tobacco and manufactures of, leaf, 76,7 12 pounds 128, 306 

Trunks and valises 10, 335 

Watches, wax, and wearing-apparul 22,289 

Wood and manufactures of. 147,958 

All manufactured articles not enumerated 6,052 

UBTTGTTAY. 

Oar exports to Umgnay in 1876 amoanted to $1,126,123. While we 
import seven-eighths of all the sagar nsed in this coantry, oar largest 
export-prodact to Unigaay is refined spgar, amoanting to $490,434. 
Wheat is next in valae. The list is mainly as follows : 

TaIim. 
Total exports to Uruguay 11,126,123 

A^onltural implements ^,796 

Homed cattle .' 

Bread and biscuit, 4,269 pounds 265 

Wheat, 444 bushels 733 

Other small grain 89 

Wheat flour, 17,160 barrels 126,240 

Books, maps, &.o 1,552 

Brooms and brashes of all kinds , 100 

Carriages, railroad-cars, and clocks 1,964 

Coalof all kinds, 396 tons 2,638 

Cotton and manuf aotures of 29,227 

Drugs, chemicals, and medicines 19,925 

FruUs of aU kinds 845 

AU manufactures of iron 9,336 

All manufactures of steel 31,173 

Lamps : 3,194 

Naval stores 14,275 

Mineral oils, 379,775 gaUons 73,818 

Ordnance stores 11,200 

Perfumery .• 12,624 

Provisions 74,737 

Spirits of turpentine, 13,710 gallons 6.203 

Starch, 1,432,374 pounds 68,160 

Sugar, refined, 4,498,277 pounds 490,434 

Molasses, 234 gallons - 117 

Tobacco and manufactures of, leaf, 146,532 pounds 33, 590 

Varnish 1,617 

Wood and manufactures of 75,139 

OHILL 

Effort is made by the Chilian government to indace immigration, bat 
fesalts are not very apparent. Oonsal Williamson, at Valparaiso, deems 
Chili the most desirable coantry for emigrants of any in Soath America, 
particalarly as regards climate ; yet warns his coantrymen not to emi- 
grate there, on acconnt of the insecurity of life and property and the 
notorious immunity from punishment enjoyed by criminate. The induce- 
ments offered are as follows : A. free passage to their lands in the prov- 
inces of Valdivia and Osomo; 126 acres of land for the head of the family, 
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Hides 12,242 39 

Straw hats 1,537 00 

Qaicksilver-flasks 1,151 06 

QuaUarbark : 1,050 22 

ChiDchlHa skins 960 37 

Miscellaueons 185 06 



and 40 acres additional for each child; a honse baUt for him, two oxen, 
one milch-cow, and the necessary agncultnral implements. After a certain 
number of years a clear title is given him to the land on payment of 
$1.25 per acre and the value of the goods advanced. Yet few are report- 
ed as having settled on the societies' lands. Improved methods and 
results iu a^^cultnre by these and all available means are much needed. 
The shipments to the United States from the port of Valparaiso for 
the year ending {September 30, 1876, were: 

Nitrate of soda $602,834 22 

Sheep's wool 243,677 01 

Goat-skina 27,351 65 

Coal 16,147 02 

Walnuts 8,183 42 

Rags 8,985 06 

Total 914.305 08 

PEEU. 

Very little progress is made in agricnlture in this conntry, the inhal>- 
itants having little inclination to give it their attention and labor. The 
agricultoral productions exported are very inconsiderable in amount, as 
the few figures below would intimate, representing the trade in them with 
the United States in 1875: Cacao, $129.71; wool, $1,295.94; raisins, 
$32.69; tea, $2,743.78; sugar, $418.22; total, $4,620.34. The ootton of 
I?eru is sold iu Great Britain. The total general exports to the United 
States from Oallao in 1875 were $876,718.89 for the year ending Septem- 
ber. 

The great articles of export are guano, of which that sent to the 
United States in 1875 amounted in value to $468,951, and nitrate of soda, 
which came to the United States to amount of $764,736. 

Scarcity of labor prevents the extension of the culture of cotton and 
sugar. It is estimated that at no distant day the export of guano froia 
Peru must cease. The new deposits are of iuferi<»r quality. The trade 
In nitrate of soda is making great extensions. 

Our principal domestic exports to Peru were, last year, as follows: 

Vali&e. 
Total Talue 11,176,928 



Agricultural Implements 

Blackleg 

Bread and breads tuils: lionr, 11,329 barrels .. 

Brooms and brashes 

Candles 

Carriages, carts, railroad-cars, and clocks 

Corda^jfe: rope and twine 

Cotton and manufactures of 

Fruits 

Gas-fixtures 

Gold and silyer, and manufactures of 

Hemp and manufactures of 

Iron and manufactures of 

St4)el and manufactures of 

Junk and oakum 

Lamps 

Leather and manufactures of 

Musical instruments 

Naval stores 

Mineral oih, refined.... 

Animal oils 

Paintiuj;^, engravings, paper, and stationery. 

Perfumery 

Ptoviaiona •••.. 



4,195 

84,041 
3,565 
1,388 

94,443 

25,005 

67,772 

2,022 

2,783 

175.200 

6.073 

84.352 
7.219 
2.295 
3,866 
3.753 
3,720 
1.98B 

46,735 
3,548 
2,073 

31,793 
U7,8r4 



Digitized by VjOOQIC 



BSPOBT OF THB BTATISTIOIAN; 279 

ValiM 

Quicksilver, 141,166 poundB 83,774 

BiBalesand balances 4.... f4,931 

Sewing-maohinefl 5,210 

Spirita of turpentine 1,241 

TaUow 4,143 

Tobacco and mannfactores of ^.«.. 29,678 

Tronks and valises 1,640 

Weariog-apparel 43,889 

Wood and manofactures of S^6,270 

TENEZUELA. ^ 

The total exports to the United States daring the year ending Sep- 
tember 30, 1875 were — 

From port of Maracaibo $3,227,075 58 

From port of Puerto Cabello 1,332,952 38 

4,560,927 91 

This is a decrease, compared with 1874, of $1,937,040.66. 
The agricnltnral exports to the United States the same year appear 
in the following statements : 

Coffee, from Maracaibo S $3,113,027 23 

from Paerto Cabello 958,5o0 82 

$4,071,558 06 

Cacao, from Maracaibo 33,561 99 

Cotton, from Puerto Cabello 22,073 66 

8agar|from Maracaibo -. $13,030 29 

from Puerto Cabello 30,982 78 

44,013 07 

W00I9 from Maradaibo 1,304 96 

from Puerto Cabello 190 51 

1,495 47 

Total * 4,172,702 23 

The principal articles of domestic exports to Venezuela for the year 
ending June 30, 1876, were: 

Yalae. 
Total export $3,424,278 

Agricultural implements 710 

Animals, living 6,128 

Beer, ale, porter, eider, and wine 12,906 

Bells and billiard tables and apparatus 4.309 

Books, pamphlets, maps, &c 6,755 

Breadstuflfs: flonr,107,818 barrels; com, 46,377 bushels 788,696 

Brooms and brushes of ail kinds 6,213 

Candles, tallow, and other, 199,431 pounds 28,665 

Carriages, and parts of 45,544 

Clocks 3,784 

Coal of aU kinds 2,218 

Copper and manufactures of 6|909 

Cordage : rope and twine of aU kinds, 577,551 pounds 65,846 

Cotton: and manufactures of 126,950 

Drugs, chemicals, and medicines 110,825 

Earthen and stone ware and fancy articles 8,094 

Fruits: apples, green, 1,582 bushels 10,028 

Gas-fixtures ana glass ware 6,811 

Gold and silver and manufactures of 616,387 

Hemp and manuflEKsturee of, and hops, 2,440 pounds 5,581 

Ice. (600 tons,) .^i f. 2,422 

India rubber and gutta-percha 1,564 

Iron tfnd manufactures of 204,553 

Steel and manufactures of 54,023 

Jonk and oakum 2,552 
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Value. 

LampB t7,565 

Leatner aad mftQufactnros of 13,190 

Lime and oexnent 1|106 

liannres 630 

Marble and stone, and niannfactures 19,572 

Mnsioal instmments 4,165 

Naval stores 12,103 

Mineral oils, reEned, 294,102 gallons 52,730 

Animal oils, 1,660 RaUors 2,009 

Veeetable oils, 4,674 gallons ..t 4,273 

Oranance stores .^ 55,759 

Faints and painters' colors 13,584 

Paintings, engravings, paper, and stationery 39,473 

Perfhmery 9,242 

Plated ware 4,002 

Printing presses and tyi)e 11,766 

Provisions 467, r37 

QnicksUver 2,124 

Scales and balances 7,599 

Sewing-machines 58,208 

Soap .,.. 17,131 

Spirits of turpentine 2,343 

Starch :.. 1,489 

Sngar and molasses .' 38,045 

TaJlow 221,050 

Tin and manufactures of 2,697 

Tobacco and mannfactures of, leaf, 81,412 pounds 82,61& 

Trunks and valises 1,810 

Varnish 1,729 

Watches, wax, and wearing-apparel 3,597 

Wood and its manufactures 109,598 

Wool and its manufactures 1,986 

All other , 17,515 

EOUADOE. 

The chief production of Ecuador, cacao, has steadily iucreased in 
quantity since 1840. In 1874 the increase had amounted to over 100,000 
quintals, or nearly doubled, though its quality is not equal to that from 
Oaraccas, Venezuela, which sells for nearly double, and the latter is 
inferior to that produced in Guatemala, though there the supply is so 
limited as to be consumed at home. 

In 1874, 247,493 quintals were exported, of which 2,349 quintals came 
to the United States. 

The agricultural exports for five years, from 1870 to 1874, are shown ia 
the following table, in quintals : 



Years. 


Cacao. 


Cotton. 


race. 


Coffoe. 


Tama< 
riniU. 


1870 


243,144 
172, 4-22 
1H7, 238 
245,961) 
247, 433 


2,008 
l,9i>6 
3, 537 
l.&vJ 
4,371 


325 
0, 462 
3,023 

437 
1,C73 


5V964 
3,847 
6,304 
6,844 
11,322 


45d 


1S71 


A2y 


1878 


214 


1873 


>rri 


1874 


9:.7 







It is shown that in 1874 the exportation of coffee was nearly double 
that of the year previous. 

The exportation of cotton has nearly quadrupled in the last year. 
During the war in the United States the culture flourished, but has 
since declined. Excellent long staple can be produced, but the cost of 
labor and transportation hinders the cultivation. The production of 
coffee has nearly doubled in the past year, and it promises to rival cacao, 
the great staple of Ecuador. 
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CONCLUSION. 

!rhere are many investigations the results of which might appear here 
were the resources of the Division adequate to the supply of necessary 
data. Neither is the clerical force suffici^t for the requisite ofSce 
work. 

Among these is one relative to the statistics of fruit-growing, the area 
in dififerent species, the rate of yield and price obtained, preferred varie- 
ties in different parts of the country, and other important facts very 
little known. An immense collection of facts and estimates has been 
received, condensed, and tabulated, but there are gaps to be filled and 
statements to verify, and scarcely anything in the national census, and 
with slight exceptions in State enumerations, with which to make 
comparison. Believing that approximate correctness should be reached, 
before publication, it is withheld for further elaboration and extension. 

There is also an important work commenced designed to show the 
diversity of systems and crops in the several States, the proportionate 
area in each, and rate of production and comparative profit. We are 
already able to present a fair idea of the relative area in a few principal 
crops, but it is exceedingly difficult to obtain accurate information of 
the minor crops, so various in kind and so fluctuating in area cultivated 
and quantity produced, and of which there is scarcely an attempt at 
complete enumeration in a single State. Of course there must be some 
latitude in estimating what is never fully reported in any counti^y, but 
the difficulties in this country are peculiar, from the breadth of our do- 
main, the wide range of latitude and elevation, and consequent variety 
of production, including everything grown in temperate aud subtropical 
climates. In the next volume something in this direction will probably 
be presented. 

Another point of inquiry has been the changes in kind and volume of 
production, caused by westward emigration^ settlements of virgin tracts 
of territory, depreciation of rate of yield by irrational modes of culture, 
and the varying measure of foreign demand for food products. The 
movement of population westward across thecontinent has been oneof the 
wonders of modern times. A single illustration, will attest the industrial 
importance of this hegira. Not only is the volume of wheat of to-day more 
than threefold greater than twenty-eight years ago, but the increase of 
that portion of it grown beyond the Mississippi is greater than the entire 
crop of 1849. Five per cent, only was then produced west of the Missis- 
sippi; and in 187G, a year of comparative failure in the Northwest, it was 
40 per cent. Dividing the country into three sections, the first including 
the Atlantic coast States, with Pennsylvania, and the Virginias to the 
Ohio Biver, and the second and third section separated by the Missis- 
sippi Kiver, we find more than half of the wheat grown in the first in 
1840, the percentages of each section changing rapidly, as follows : 



Section. 


1849. 


18S9. 


1869. 


1876. 


Atlantlo coojit 


51.4 


30.7 
54.6 
14.7 


49 
31 


19.6 


Contndbelt - 


43. 3 
5.3 


4a 8 


TranB.M<iwlMlim« h^t . . , . . . 


99.6 









The first section has now a little more than one- third of its. former 
proportion; even the second, which was swept with so heavy a wave of 
immigration in the first decennial period, exhibits a declining percentage, 



Digitized by VjOOQIC 



282 



BEPOBT OP TBB COUflSSIOKEB Of AGBICnLTUBE. 



while the third has eight times its former prominence, even in a year of 
low prodactioo of spring wheat, and promises to make the proportion 
9 to 1 in 1877, or 45 per cent A few years more will find a preponder- 
ating weight of wheat production beyond the '' Father of Waters.'^ 

Comparing relative qnantities rather than proportions of the cropi 
we find that the Atlantic coast has held its owq, and little more; the 
central belt produces three times as much ; the trans-Mississippi belt, 
more than twenty times as mach. The figures are as follows : 



Uttkm. 


- 


18S*. 


1889. 


1«7« 


A (tiintliT iHMMrt 


51,«57,0!» 
43, 582, 646 
5,306,278 


53,294,137 

94,458,609 
25,352,178 


57, 476, 371 
140,877,070 
69,392.185 


56,409,500 


C^otral bolt •....^... 


lia. 122,000 
114,745,000 


T»*"»-lliMiiM»lppl Mt 






ToUl - 


100.465^944 


17a. 104, 924 


287, 745, «8 


989,356^500 







That the wheat crop, with a smaller volume and a more active foreign 
demand, should make so rapid extension is less strange than the nearly 
equal rate of acceleration of the immense volume of our great natural 
crop, maize. With less than an increase of 100 per cent, in population, 
this crop has more than doubled. The quantity produced has actually 
decreased in the East, it has doubled in the Central States, and is seven 
times as large beyond the Mississippi. The proportions of the whole 
crop produced by the three sections are (nearly) as follows : 



S-tJoi. 


1840. 


1869. 


1800. 


1875. 


Atlantic coast 


30 

58 
18 


24 
55 
SI 


90 
S3 
27 


14 


C«Dtralb«»lt , 


51 


TnKtf-Vimltfffpi 


>ibrit 




35 











The East has dexslined continuously and hopelessly ; the center has 
held a determined struggle, yielding only inch by inch ; the West has 
trod the track of destiny, with accelerated step. 

The clerical force of the Division consists only of the Statistician, two 
assistants, and five other clerks employed in recording, tabulating, &e. 
Translations of French and German form another toanch of t^ pri- 
mary work in the presentation of foreign statistics. What with direc- 
tion of this necessary drudgery and its revision when done, and not a 
little of actual participation in it, there is little time left for philosophic 
deduction, the elucidation of great truths involved in the figures, and 
the presentation in clear and fitting terms of the whole subject for the 
instruction and guidance of the people. The two assistants, Messrs. 
E. C. Merrick and £. Parkinson, have rendered essential aid in the work 
of compilation. 

With an expression of regret that a greater progress of statistical in- 
quiry is debarred by limitation of facilities, and a pardonable pride in 
whatever of beneficent accomplishment has been made under adverse 
circumstances, this report is respectfully submitted. 

J. R DODGE, 

8tatisiiekin» 

Hon. Fbbdebiok Watts, 
OommtMioner. 
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AO&IOULTUBE IN ITALY. 

The Department of AghcuUnre is indebted to. the Secretary of State 
for a copy of a dispatch from Hon. O. O. Andrews, the minister of the 
United States at Stockholm, on the subject of agricnltare in Italy, based 
upon observations made by him in a recent visit to that country. Mr. 
Andrews's visit was specially to the valley of the Po, comprising the 
fkmoas provinces of JPiedmont and Lombardy, constituting one of the 
most extensive areas of the wheat-production of the country, which^ 
on account of its fertility, is called the ^^ Kidney of Piedmont." Mr. 
Andrews's dispatch, in addition to the valuable information it affords 
respecting the agriculture of Italy, contains some very entertaining 
sketches of the general character and peculiar habits of the farming 
population of the country. The following extracts will be i^und inter- 
esting: 

Owing to the almost pezfeot fl^tnesB of the land in tlM valley of the Po, the general 
appearance of the country would be somewhat mouotonoos were it not enlivened by 
the beaatifhl chain of the Alps and theic more distant towering sommits. Both at 
Turin and Milan the range of mountains, as seen to the north, and always in winter 
covered with snow, does not seem to be manv miles distant. The descent of their 
lower slopes by rail, in the early morning, and with so rapidly changing view, was 
very interesting. There were many thin chestnut forests, but scarcely any other 
trees. By the use of teniices, and stone- bottomed drains, every patch of Is^d appeared 
to be saved to husbandry that could possibly be cultivated. Rye appeared to be con- 
siderably cultivated ; end there were also many small vineyards. The dwellings were 
quite simpkk At the time of my visit the ground in the whole valley of the Po was 
perfectly free from snow, and one could thus in winter obtain perhaps as correct an 
impression of the capability of the soU as could be acquired in summer, becanae in 
summer the view is much obstructed by the foliage of the many mulberry and willow 
trees. On getting down into f ke level part of Piedmont, there were two features of 
its agriculture wuich were different from what is to be seen anywhere north of the 
Alps ; first, that Indian corn is a leading crop ; and, second, the peculiar shape— the 
narrow oval ridges or beds — in which the ground is left when sown with wheats At 
this time these wheat-fields, with their vt^rdant winter growth, somewhat resembled 
the well-hoed fields of sweet-potatoes as they appear in our Southern States, say in 
August., or like one of our un plowed corn-fields rnn to g^ass. The com. whose low-cut 
stubble still remained, instead of being planted in hills, as in our Nortnern States, ap- 
peared to have been sown in rather clone rows, which had been sharply ridged by the 
plow. These were features which struck me as approaching Turin. During the trip 
to Fossano I had an opportunity to notice other peculiarities of the country, am 
a great deal of the land was in winter- wheat, and as all of the irrafis-land— except 
tlukt upon which manure had lately been spread—- appeared in an almost sprmg garb, 
much of the surface was green. For the purpose of irrigation the laud is travecsed 
by narrow channels of runuiug water, so as to form fields of from two to six acres. 
AJoug either side of these channels are willow -tress, in some places a few feet, in 
others some rods, apart. They are a common feature of the country along the banks 
of aU the ditches and canals. Their sprouts, which grow out from the tops of the 
trees, are sometimes used for making baskets ; but generally they are allowed to grow 
three years, and are then cut for fud. In eood soil a sprout grows to the length of 10 
feet the first year. The second year it wiU have grown to the length of 15 feet, and 
when cux the third year its diameter will be 3 inches. The trunks of the trees are 
straight, and from 15 to 20 feet in height. In many fields are also mnlberry-trens in 
rows about a hundred yards apart. In the richest hoil they have a diameter of 2 feet, 
and, like the willows, the tops of their trunks, from repeated cutting of the limbs, have 
an overgrown and knobbed appearance. The grape-vinci wen* covered with corn- 
stalks for protection from the frost. They are not here festooned npon the trees, as is 
the practice farther south, but are trained npon poles, which in winter are stored for 
safety in the farm-yard. By the road-side were thom-hedffes, and occasionally some wild 
blackberry bushes, but no fences anywhere. I occasion^ly saw men at wurk trimming 
the hedges and the wUlows, and that was the only farm-work which was being done. 
The hauUng out of manure, usuaUy done in winter, seemed to be finished. This, how- 

983 
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erer, was going on Actively near Veroeil. The oamage-toads, which are macadamized, 
and excellent, naye an elevation of a ooaple of feet above the adjoining fields. There is 
generally ranning water on either side, and Bometimee willow or poplar trees. Farm<- 
hoasea, with rather gloomy looking plastered walls and projecting eaves, were fre- 
quently to be seen, but very seldom any handsome villas or ohateaos. The soil is com- 
posed of clay, mixed with loam, and, being moist, had a dark-brown color. 

Oar little excnrsion to the homes of the fiumers extended fonr miles, and was 
favored with snashiny weather. We seemed to be almost sorroonded by the Alps, 
which appeared to be only a dozen miles distant, or at any rate so near that I ooold 
see the glistening of their snowy sides in the sunlight. The prospect was interesting 
in wint^^r and must be charming in summer. I was struck with the indication of so 
Ifttle local travel, considering we were in the neighborhood of a large town. Neither 
in going uor cominr; did we meet a single vehicle, and only one person, I think, 
afoot. There was the same frequency of vmlow and mulberry trees that I have before 
mentioned. There appeartd to be a farm-house to about every hundred acres. We 
visited several, and had an opportunity to see the farmers and their families at home 
in their every-daj^ dross and employment. Their manners are courteous and friendly, 
neither obsequious nor familiar. I really could not see that the men were mucli em- 
ployed, but most of the women were spinning flax. The general appearance of the 
premises was unattractive. It is, perhaps, owing to the fact that the fanners ars not 
owners of the farms, bat only rent them, that nothing is done for ornamentation or in 
the way of taste. The ground being flat about the houses, with little or no drainage, 
and no paveA>r graveled walks, and the surface being neither raked nor swept, but 
half covered with straw, gives a sort of barn-yard aspect to the whole surroundings. 
In order to exclade the fowls, of which there are a eoc^ many at every farm-house, 
the kitchen-garden is inclosed wi|h twigs of irregular height, and, beiujg small and pen- 
like, rather mars than ornaments the view. A, pile of brush was pointed out as the 
only wood for fael. OcoasionalTy there are s^me fruit-trees in the vicinity. As two or 
three forty-acre farms may be suppried with one set of buildings, there are of course 
many farming implements and some carts and wagons, and these are generally well 
sheltered in the different sheds. A peculiarity of tne dwellings is that they adjoin, 
and are under the same roof with the bam or stable. They are plainly, but rather 
massively, built of brick, two stories high, the walls plastered on the outside, and of a 
light color. The upper story, which is reached by outside stairs, is frequently reserved 
for the family of the proprietor, in case they should wish to come for a few days in the 
summer. Not uncommonly some of the upper rooms are used for storing grain. The 
kitchen adjoins the stable, there being a bnok wall between and a door. The ceilin|^ 
as well as tbe walls of the stable, is of brick, being massively arched over, and about^ 
feet high. The windows of the stables have four moderate sized panes, with iron bars 
outside. The loft for hay over the stable is open toward the vard, and brick pillars 
extend up from the stable wall to support the root^ which projects over a good deal, 
and a^ords shelter t« corn-fodder and other things Which may be placed underneath. 
' It is the castom of the country for the farming people in winter to live in the stable 
with the cattle f >r the animal warmth, and in entering the dwellings we,^ a matter 
of oourso, were first taken into the stable. As I took particular notice of a stable which 
was ratbcr more crowded than the others, and where, close by the cows, a chair was 
kindly qiVcrcd, me by the wife of one of the farmers, I will try and give a description 
of it. Though on entering the sight was extremely novel, yet what most impressed 
me wa8 tht) heat43d and stifled atmosphere, as was the case indeed in all of the stables* 
The tcmperatnre must have been as high as 70° Fahr., and it iuimediatel^ occurred to 
mo whetiicr or not many of the cattle epidemics and diseases have not originated from 
such higb and bad temperataro in stables. At this farm were throe families ; that of the 
father and principal farmer, who occupied quarters in the dwelling proper, and those of 
two of hu sons, who lodged in the stable. On the left, as we went m from the yard, the 
wives of tbe two brotbors were sitting in a corner of the stable, near tbe kitchen door 
and a window, at work, with their infants in cradles by their sides, and there was a 
child running about. Near them was a double bed, and between the bed and the door 
we entered by was a large crib for receiving the hay from the loft. On the right of 
the door was another double bed, and then farther to the right, on the same side, were 
several largo and fat calves from six to twelve months old, and at the farther end of 
the stable was a pen containing eight large black fat hogs. On the opposite side from 
which we entered were a dozen or more of cows, and in one comer a mare. The cattle 
were all tied. No especial pains appear to bo taken to keep the stable tidy. It 
appeared like any ordinary farmer's stable. The kitchens nsually have large open 
fire-places, and, lilie most of the basement rooms, brick floors of dingy color. A plain 
table in the center, a wood-box in the comer, a sort of stone range for cooking near 
the fire-place, a dresser with plates and other crockery standiug on the shelves, and a 
cupboard beneath, some old-fashioned wardrobes against the walls, comprise the fur- 
niture of the kitcken. In none of these farm-honses did I see a newspaper or a book| 
or, if I remember right, a \>(st of flowers or plant of any kind. 
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As aoothei example of the way animal warmth is arailed of, I would ijfiention that 
in a stable I visitea near VeroeiJ, which was quite clean and had no cattle, there were 
fifteen women sitting tidily dressed and spinning flax. I at first thought they were 
having a party, bnt was told they had come together to keep warm. This was at the 
extensive wheat, dairy, and rice feurm skillfoUy carried on by Mr. MaUnvemi, and where^ 
too, I had the pleasure of seeing a school taught by a woman. At that farm thirty 
families are employed ; and most of the buildings, fronting upon and inclosing a large 
yard, are the remnants of a feudal castle. 

There is nothing peculiar iif the appearance and dress of the farming people. That 
of the women is respectable and simple. The small farmers and their hired labor- 
ers, where they have any, dress cheaply and alike. Tiiey do^not wear the blue coir- 
ton blouse or firock, so common in Southern Italy, in France, and in Switzerland ; but 
instead, when going to town, or on particular occasions, a cotton satinet jacket of light- 
brown color. Their every-day dress in winter consists of a coarse knit shirt of wool, 
or wool mixed with ootton-sturts, with calico ouffii to the sleeves four or five inches 
wide, and under that a plain cotton shirt, a woolen vest, hemp draws, blue cotton 
trousers, leather shoes with thick wooden soles, an ordinary felt hat, and a colored 
cotton handerchief about the neck. 

The diet of the farming workmen in the country about Fossano was stated to be as 
follows : In the momiDg, a piece of bread, "v^ith a bit of garlic or onion ; at 11 a. m. plain 
Indian corn-meal pudding, boiled, with perhaps enough preserved grapes or fruit to 
flavor it ; and for supper, vegetable soup, either of cabbage or beans, and some bread, 
occasionally a little wine of the countxy. At harvest-time, salad and oil form a part of 
the diet. It is considered that a workman consumes four pounds of b9ea<l per day. 
A farmer in fair circumstances kills every year a fat hog weighing, say, 300 pounds, of 
which a quarter is reserved for family use, the fat part being salted, the lean made 
into sausages, and the lard saved for wheel-oil. 

In the neighborhood of Verceil, one of the principal rice districts, breakfast, before 8 
o^clock, consists of corn-bread, though sometimes made of rice and rye-meal, with a 
piece of cheese, and sometimes coffee, which is becoming popular with the working 
dass. Dinner at 12, of rice-soup, containing beans or cabbage, and bread ; sometimes a 
piece of sansage or fried eggs ; after sundown, supper of boiled corn-meal pudding or 
porridge. 

Around Milan the breakfast, taken at 9 a. m., consists of bread of mixed wheat and 
com and porridge of corn-meal. At noon, soup of rice, beans, and pork, with bread; 
after sunset and the work is done, supper, the same as the breakfast. In the best in- 
stancss one gets meat or poultry once a week, and some wine on Sunday, sometimes 
oheese. 

The wages of farm-workmen near Milan are nominally (at the farm I visited) 1 franc 
and 14 centimes per day, but as they were furnished with soup once a day and a per- 
centage on the crops, the whole pay is considered equivalent to 1.4 francs a day in 
summer ; in winter 2 francs a day. About Verceil the wages at harvest- time are 3 
francs a day, in winter 1 franc a day, and averagpe li francs per day. Generally in 
Piedmont wages vary from a franc and a half to 3 francs a day, according to the season. 
I was informed in Lombardy that as a rule the laborers do not lay up anything; that 
there were no unions or aid societies in the country, though such exist in the towns. 

With respect to ownership, taxes, &Cj I would remark that in Piedmont there are 
many peasants who own from one to two acres of land, and sometimes up to ten acres : 
but the greater part of the soil is owned by large proprietors. ^ was tola that no land 
is exempt from taxation, thongh considerable is owned by religious bodies. There are 
eighteen cl^bes of land, of which the best is taxed, including state, provincial, and 
local taxes, 30 francs per acre, and the poorest 6 francs per acre. Wild or pasture land 
is taxed 3 or 4 francs an acre. As a general rule, in both provinces, the proprietor does 
not cultivate the land himself, but lets it out to a farmer, receiving from the latter 
half the crop as rent. The fanner furnishes everything except one-third of the seed. 
However, the terms of the contract must often depend on the quality of the soil. 
There is no trouble in dividing the crop, although many proprietors imagine they do 
not get their full half. They realize, on an average, an income from their lands of 
scarcely 4 per cent. 

The system of culture and of rotation of crops is not everywhere the same in the valley 
of the Po. The most fertile land is never lext in fallow. Above Turin the rotation is 
usually Indian com one year, then wheat two years, followed with clover one year. 
Around Milan the rotation is, first, white bearded wheat, sown in November, with 
clover sown the foUowing February. The wheat is harvested in July : the next month 
some clover is cut, and then cattle are allowed to feed in the field. The second year 
four crops of clover are cut, the land havine been periodically overflowed. In the 
succeeding winter the ground is manured, and uover is cut the third year. The fourth 
year the ground is plowed once, harrowed four times, sown with hemp in March, and 
rolled. The hemp is out in June, during which month the ground is aeain plowed 
once, harrowed oncoi.and planted with Indian com, which is harvested in October, 
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The mmiid is thMi plowed Mate, kMMwed ^mm^ aowm im Noircnber with whMt, 
whloh is harrowed in. The eoil ftboat MiliMi it easy to work, only one pair of oxca 
being required to draw the plow, while towaxd lliyita% on aoeoont of the etiffiieM of 
the olay, five pairs ate reqmred. 

In the rich rioe distriot of Veroetl a three yeawP eonne la the more oommon, bat the 
bent onltiyators, including Mr. MalinTemi, follow a eix-yeaie^ rotation, as follows : 
First year, wheat, (w|iioh was sown the preoeding Oolobtf, after the harvest of rioe, 
and after deep caltare and mannring at the rate of one ewt. of gnaoo per acre.) Clover 
httving been sown in the wheat in we spring, a fair erop of this is ont in Angnst, after 
the wneet orop. Second year, the olover is liberally mannred, irrigated, and eat three 
times. Third year, Indian eom manured with gnanob Fonrui, fifth, and sixth yeaza^ 
rioe. The rioe-fields are innndated five months. There is a depth of 4 inches of water 
till the grain is np, then the qnanti^ of water is lessened. Some sorts of rice grew to 
a height of 4 feet, otiiers less. It costs 90,000 francs a year to snpply a rice-form of 
000 acres with water. The rioe-erop ia gathered in September, the harvest sometimes 
ranning into October. 

In the country above Turin it is a praetiee to plow twice after a crop of wheat— eooe- 
at the time of maDuring and again at the time of sowing— and but onee after a orop 
of Indian ccirn. In prepsfing the soil for hemp, it is usual there in theantumn to cover the 
ground with heaps of stubble and brush, in such number as 300 heape to an acre, and to 
bum them slowly. This is ealled half manuring. In spring some manure is added, the 
ground plowed, and the hemp sown in April. Among the smaller formers on hiUy laud 
the rotation is: wheat two years, mannred each >ear with stable-manure | the third 
year, rye, with clover to a part of it. TimoihT is not used in the Po Vallev. 

I have before referred to the peculiar rigid appearance of the wheat-fields. This 
formation comes from a plowing with a view to draining. The furrows ars turned so 
that with the sabsequent harrowing and use of a wooden smoother the ground is left 
in oval ridges or beds a fbot high, and from 2 to 3 feet wide. The ditch between is 
scarcely wide enongh to place the foot. What is striking about the ridges is their re- 
markable regolari^ and precision. Occasionally, however, and apparently on the 
better-cultivated forms, the drains are in some cases 10 feet, in others 30 feet, ^;»art — 
the plowing in such case being done as in the countiy north of the Alps. 

In selecting seed- wheat the more careful formers sift it in three dinerent sieves, re- 
serviniir for seed the medium-siced and heaviest grains. This is done at the time of 
thrashing. As a prevention against insects, the seed is washed in lime-water Just before 
sowing, which is nsnally broadcast. Onl^ a few of the rich people as yet use sowing- 
machines. Indeed, it would not be practicable to nse them on fields ridged as above 
described. 

The wheat is harvested in the last half of Jnne, and is all reaped by hand. It stands 
in the fields in sheafs four days, is then brought and piled under a shed^ and soon 
thrashed. Thrashing-machines are being introduced, yet the usual way oi thraahiiu; 
is by cattle drawing a heavy roller over the wheat on the ground at toe ffurm-yar£ 
The yield varies from 17 to 30 bushels per acre. 

The accidents to whichthe wheat-crop is liable are principally hail-storms. These 
destroy the wheat-crop about once every ten years, and near Tarin as often as onoe 
every five years. In such case, ** forty-day " Indian com is planted, or millet is sown, 
though millett is getting out of use. There ere companies for insoring against injnry 
to crops by hail-storms. Bast, sometimes called mildew or blight, may occur once in 
the coarse of ten years. A small, yellow, glazed worm, about an inch in length, occa- 
sionally destroys, say, two acres out of one hundred by eating the seed. Tms worm, 
" Jebas^*' changes its form and returns after three years. 

I was assart that the best wheat-calture in Italy is in the vicinity of Parma ; also 
that it is in no province the practice to hoe the wheat, as was the custom in the old 
Roman Republic, and as is the practice still in Japan. 

Owing to the advantages of the system of irrigation called JIfaroita, and the profits 
of the dairy, half the land in the neighborhood of Milan is continually in grass. On 
the Ist day of February last I saw, on a farm two miles from that city, men mowing 
grass whi^ was about a foot high, and which was being carted to the stable and fed 
to the cows fresh. Nidc crops of grass are cat from the same ground in a year I This 
system of overfiowing, by which each results are obtained, and which has contribnted 
so much to the weaUh denoted by such splendid cities as Turin and Milan, has been in 
use in the valley of the Po ever since the art was brought by the Crusaders from the 
East. A thorough system of overflow exists for a radius of about 10 miles southward 
and eastward of Milan. I visited the stable and dairy-rooms of this farm. There were 
seventy-four milch-cows, all of Swiss breed, which were fed with fresh grass twice 
and with hay once a day. The men tending the cows and, having core of the milk 
wore nothing but saudals, and a garment around the middle oi the body, such as 
might answer for swimmers. The brick floors of the cheese aud milk rooms were not 
in the strictest order as to cleanliness. The large copper kettles for heating the milk 
were, however, well polished. The cheeses are sold in Milan for 3 francs a Ulogram. 

While in Northern Italy the large Swiss breed of cows is used for the dairy, the nstiTC 
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ItaUan brted is nsed for beef. Thii l»tltr nee ie of a Uglit-biown omam-oolory aod is 
very docile. The cows of this breed are yoked and worked. They give only milk 
enoogh for the norture of their oalves, whioh are aUowed to take milk for eereral 
moDUis and till they are fit Ibr large TeaL J was told that Teal fattened on milk of 
cows fed on ovcrilowed grass is not of so clear color and does not bring so high a price 
as that produced £rom natural grass. 

I do not deem it my place to draw oonelnsioiis or to oifer criticism with respect to 
the social and economic bearing of the facts and matters aboTe stated. While they 
disclose some things contrary to onr American notions, they also show two great merits 
in Italian agricnltnre : One is, that the Italians haye the most complete system of irri- 
gation in Europe, if not in the world ; the other is, that they do not, in Northern Italy 
at least, let the soil degenerate. 

▲GSIOULTUIUB OF SPUN. 

In a letter from the legation of the (Tnited States at Madrid, under 
date of March 28, 1877, the minister plenipotentiary of the United States, 
Hon. Oaleb Gashing, writes to Hon. William M. Evarts, Secretary of 
State, concerning the agriculture of that country, as follows: 

Sm : It has been my purpose for some time to communicate to you my impression 
of the agriculture of Spain, and its productions, as compared with those of the United 
States ; and I avail myself of a penod of comparative leisure to perform this duty. 

Although, as a general rule, tne climate of Spain is warmer and drier than that of 
the United States, yet the inequalities of its surface enable it to produce analogous or 
identical objects in one part or another of the peninsula. 

The northern provinces of Galicia, Asturias, Vizcaya, Alava, Ouipuzcoa, Navarre, 
and parts of Aragon and Oatalona are more or less mountainous, and with sufficient 
rain to be well wooded, and to produce all the crops of the temperate zone, including 
as fruits apples, pears, and peaches, as weU as grapes and maize, wheat and other 
cereal grains. They also raise many neat-cattle, being able to contribute to the sup- 
ply of England. 

The eastern and southern provinces possess a semi-tropical climate, and produce, 
esx»ecially on irrigated lands, orangeSi lemons, figs, rice, carobs, silk, cotton, suear, and 
especially grapes for consumption as fruit or for the fabrication of wine and brandy. 

The central provinces, by reason of their elevation and their comparative aridity, 
have a more limited range of production, chiefly wheat, oats, beans, garbanzos, and 

gotatoes, with some pasturage, the wheat being quite equal to the best of the United 
tales. In these provinces, also, the grape flourishes, producing -excellent wines, 
largely consumed in the country, but entering less into exportation than the wines ox 
the southern and eastern provinces. 

Of trees, in addition to the fruit-trees already mentioned, the most prevalent are the 
olive and the cork-oak, which spread over a large part of the country, and, with fruits, 
wines, and wheat, compose the most available objects of agricultural exportation to 
other parts of Europe and to America. 

The domesticated animals, including birds, are substantially the same as ours, but 
with difference in use and distribution. Oxen and horses are used for draught, but 
more largely and universally mules and asses. 

Sheep extensively, and, to a certain degree, ^ats, are among the staple productions 
of the central provinces. I observe that the milk oi goats and sheep, and even of asses, 
as well as of cows, enters considerably into consumption at Madrid. 

In the methods of culture in Spain, nothing has occurred to me to recommend for 
adoption in the United States. On the contrary, in the use of machinery, and in the 
scientific relations of agriculture^ we are already in advance of Spain. Nor does Spain 

Srodncemany objects of cultivation which are not abundantly produced in the United 
tales. Several of these exceptional oblects, however, merit consideration. They are : 

1. The olive-tree, {Olea EuropceaA This tree is commercially valuable for its fruit, 
and even for its wood, and althougn the dampness and variableness of temperature in 
parts of our country may not be lavorable to its growth; still it might flourish in 
many parts of the Sonthem and Western States. 

2. The cork-oak, (Querous suher.) This tree possesses great permanent commercial 
value, while the production at present is chiefly contined to Spain and Northern Africa. 
It deserves trial in the drier regions of the United States. 

3. Algarroba, Oarob tree, {Ceraioma siliqua,) The long su<y:ulent pods of this tree 
ore not without value as forage. 

4. The garhanzOf chick-pea, ( Ctcer arietlnum, ) is of the pea family, but larger and more 
nutritions than the ordinary pea. It is very widely cultivated, is very cheap, and aa 
an article of food it is, perhiftps, more extensively used in this country thim any other 
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vegetable production except wheat. For its prodnctiveneBs and its intrinsic valne, it 
well deserves trisd in the United States. 

5. There is a variety of capsicnm, called pimento dukCf sweet pepper, which fi^ores 
mnch among the minor objects of seasoning for the table^ and wonld find favor if 
onltivaied by. our market-gardners. 

6. Esparto, {Stipa ienaoimma,) This plant grows abundantly in the Mediterranean 
provinces, in situations where almost nothing else will grow. Its fiber, of great 
tenacity, is in universal employment for the fabrication of mats, floor-coverings, cord- 
age, sandals, baskets, and other objects of domestic use. The fioor^coverings made o£ 
it, found in ev^y house in Spain, are cheaper and better than those which we import 
in such great quantities from the East Indies. 

These observations, cursory as tbe^ are, will sulHce to call attention to some of the 
objects of agricultural industry, which, while common in Spain, are little, if at all, 
omtivated in the United States. 

X have the honor to be, very reBpectfolly, your obedient servant, 

C. CUSHJNG 



Digitized by VjOOQ IC 



JUTE-CULTURE. 



Br Pbofbssou S. Waterhousk, 
Wa9hington Universitif, Saint LouiSf Missouri, 



The recommendations of the Department of Agricultare first attracted 
my attention to this fiber, and the personal observations of a revisit to 
India have only confirmed my sense of its national importance. 

Jnte has been cultivated in India for hundreds of years, but it is only 
within the last half century that it has entered largely into the com- 
merce and industries of foreign nations. In the culture of jute, a warm, 
humid climate is essential to success ; but the physical characteristics 
of the soils in which the plant flourishes greatly vary. It thrives with 
an almost equal luxuriance upon highlands or alluvial bottoms. It will 
grow upon comparatively dry uplands or in flooded vaUeys. But it pre- 
fers a high, moist, sandy loam. Alluvial mold, in which there is a 
liberal admixture of sand, is favorable to its growth ; but a very dry 
or a very sandy soil is not adapted to this tillage. 

The land intended for this crop is usually broken up in the fiedL 
With unwearied industry, the natives plow the land over and over 
again — ^in some instances as many as twenty times^until the soil has 
been thoroughly pulverized, deeply exposed to sun and air, and richly 
manured. The seed is sown broadcast, from 20 to 30 pounds to the acre. 

The time of sowing varies with the conditions of soil and climate. 
In the northeastern provinces of Bengal, where nearly all of the jute of 
India is raised, the seed is sown in February, March, and April. In 
the vicinity or Calcutta, the seed is often planted as late as July. 
Sometimes two crops are raised in a season, but this is too exhausting 
to the soil. After the jute has come up, it is carefully thinned and then 
left, without much further tillage, to ripen. It matures in twelve or 
fifteen weeks. The plant sometimes grows to the height of 20 feet, but 
its average height is 10 or 12 feet, and the diameter of the butts varies 
from half an inch to an inch and a half. One variety which is exten- 
sively cultivated has a smooth white bark and wide-spreading branches. 
In the northern provinces of Bengal, the average yield is from 2,000 to 
3,000 pounds an acre ; in the neighborhood of Galculta, itis from 500 to 
1,000 pounds. In the north of the Bengal Presidency, the quantity of 
seed raised per acre is 1,000 or 1,100 pounds; in the south, it is 1,400 or 
1,500 pounds. The jute is cut while the plant is in flower, because the 
fiber is then more glossy and less woody. The seed ripens one month 
after flpwerage, and the fiber has then become so woody as to lose much 
of its commercial value. After cutting, the jute is usually kept two or 
three days, tiU the leaves fall off, and then it is immersed in water. The 
period of submersion varies, according to the temperature and character 
of the water, from three or four days to a month. The methods of steep- 
ing practiced by the natives are various. The fiber prepared ii* clear 
running water is strong, white, and glossy ; the process, bowevei , lasts 
for several weeks. But when the jute is soaked in stagnant water, 
although the disintegration is usaally effected within ten days, yet the 
fiber is apt to be weaker and more discolored. But in either case the 
19 A 28& 
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aotion of the water is to loosen the fibrooB bark from the woody etsilk. 
The natives test the jnte from day to day, and when they find that the 
bark is ready for removal, they enter the water and withdraw the stems 
by a saccession of jerks. Their reason for effecting this separation in 
the water is that the soft and even pressure of the fluid prevents the 
rupture of the fibers. After its removal the inner bark is stripped of 
its rind, fr'eed from all woody adhasions, thoroughly washed, and imme< 
diately dried. It then readily separates into minute fibers, and is ready 
for the market or for domestic spinning. 

In the provincea where jute is raised the distaff is in every hovel. 
The Mohammedans, deterred by some religious scruple, restrict them- 
selves to the manufacture of cotton ; but all Hindoos of the indus- 
trial classes, robust men, in the intervals of other employments; children, 
too young for severer tasks ; the aged, too infirm for bard work ; invalids, 
incapable of active exertion ; and even the despised Hindoo widow, 
whose social degradation and misery powerfully appeal to the sympa- 
thies of Ohristendom for relief, engage in the spinning and weaving of 
jute. The manufacture of this staple, utilizing the leisure hours of the 
strong and the dexterous handicraft of the weak, affords occupation to 
the myriads ; but wages are so extremely low and the competition of 
industries so limited, that jute-yam and gunny-cloth can be purchased 
almost as cheaply as an equal weight of the crude material. No por- 
tion of this substance is wasted. The leaves and ashes are used for ma- 
nure, the stalks for baskets and fuel, the seed for oil and oil-cake, the 
roots for fuel and paper, and the silky floss which escapes from the fibers 
in the process of manufacture is wrought into hats. 

Till recently the government of India has never fostered the cultiva- 
tion of jute; but without its patronage this industry has, within the 
last half century, risen to a world-wide importance. In 1828 the total 
foreign sale of jute was less than 40,000 pounds, worth $300. Now, Cal- 
cutta, which is the great point of distribution, exports immense quan- 
tities of this staple to Bombay, Madras, Ceylon, Burmah, Singapore, 
Penang, Java, Australia, Brazil, the west coast of South America, France, 
Great Britain, and the (Jnited States. Only about one-fourth of the 
crop is reserved for domestic consumption. According to the fashion of 
the different countries, pepper, coffee, sugar, rice, cotton, soda, lime, the 
matte and regulns of the precious metals, and many other articles ot 
commerce, go to market in a dress made of gunny-cloth. 

The statistics of the development of the jute-culture in India are im- 
pressive and suggestive. In 1862, India exported 10,000,000 pounds of 
fiber and rope and 300,000,000 yards of gunny-cloth. In 1863, Great Brit- 
ain employed more than 30,000 spindles in spinning 80,000,000 pounds of 
Indian jute. Recently this staple has risen to the dignity of the fourth 
place in the exports of India ; only cotton, opium, and rice exceed it in 
commercial importance. Some of the Indian factories are immense. 
There is an establishment at Bamagpoor. near Calcutta, which employs 
more than 4,500 workmen and annually manufactures more than 
30,000,000 pounds of jute. In 1872, the total exportation of Indian jnte 
was 700,000,000 pounds, of which Great Britain received upward of 
395,000,000 pounds. In the same year more than 900,000 acres were 
devoted to the cultivation of jute in India ; and in the thirteen provinces 
in which jute is principally raised, out of a population of 15,725,000, 
more than lj350,000 were wholly or partially engaged in this occupation. 
These figures conclusively show the vast magnitude and importance of 
this industry to India. Other statistics will illustrate the value of this 
staple to an exclusively manufacturing community. 
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Hearly badf a oentnry ago some mgndou Bootdunoa encaged In the 
manafactnre of Jute. Their hnmble experiment has dereloped into a 
ftnccese that has enriched Scotland and promoted the commerce of the 
world. 

At first many difScnlties arrested their progress. Mnch of the fiber 
was discolored by the tannic acid of the bark through improper methods 
of preparation ; and it was only after years of persistent effort that a 
snecessfal process of bleaching was discovered. 

Again, the fiber stubbornly resisted the action of dye-stuffs, and over 
this difficulty chemical science has yet only partially triumphed. Jut^ 
can now be dyed, but the colors are not fast. Still the rariety of tints 
now imparted to jute permits it to be combined with other materials in 
cheap imitation of many valuable fabrics. 

Jute is mixed with cotton, linen, and silk. It is a material part of 
twilled stair-carpeting and low-priced broadcloth. In com'bination with 
other textiles, it imitates the gloss of Irish linen, the luster of French 
silk, the beauty of Turkish rugs^ and the splendor of Axminster, Kid- 
derminster, Brussels, and Venetian carpets. Single or mixed, it enters 
into the manufacture of a thousand articles of commerce. In 1872, there 
wei^ in Dundee about one hundred jute-mills, employing upward of 
20,000 workmen, and manufacturing more than 180,000,000 pounds of 
jute annually. In the same year nearly 50,000.000 gunny-bags— most 
of which were made in Dundee— were exported trom Great Britain. Of 
the 300,000,000 pounds of jute that were manufactured in the United 
Kingdom in 1876, 200,000,000 pounds were woven in the mills of Dun- 
dee. The annual value of the flax, hemp, and jute manufactured in 
Dundee is now $15,000,000. The jute factories of Dundee have created 
a flourishing city, given employment to thousands of workmen, diffused 
prosperity throughout a large community, promoted the commerce of 
Scotland in the importation of the raw material and the exportation of 
the manufactured product, and facilitated the movement of the cotton 
and grain crops of the world. 

What has been so successfully accomplished in Dundee can be dona 
with a still grander success in the United States. 

We not only can spin and weave the fiber, but we can also raise it. 

We not only can derive the profits of making the fabrics, but we can 
also enrich ourselves by the twofold economies of the growth and man- 
ufacture of the staple. 

Under the auspices of the Department of Agriculture, experiments in 
the culture of jute have been successfully tried in South Carolina, Florida, 
Georgia, Louisiana, and Texas. These trials conclusively established 
the fact that, wherever in the Southern States there is a hot, damp cli- 
mate, and a moist soil of sandy clay or alluvial mold, jute can be prof- 
itably raised. It is probable that much of the land now devoted to the 
growth of cotton, rice, and sugar-cane would yield larger returns if 
applied to the culture of jure. The plant matures in this country in 
about the same time that it does in India. The April plantings were 
cut in July, and the June plantings were cut in September. Some of 
the stalks reached the height of 15 feet, and in some instances the fiber 
was, according to the judgment of experts, superior in strength to that 
of India. 

The yield was in several cases at the rate of 3,500 i>ouuds to the acre. 
These facts, so familiar to the Department of Agriculture are here 
repeated for the information of those who have not seen the results of 
the experiments inaugurated by it. The trials that have been made 
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Btrengthen hope into an aasarance that jate can be saccesafolly cnlti- 
vated in the Onlf States and in Sonthem California. 

13ie conditions of soil and climate and the practical tests of experi- 
ment are here so fovorable as seriously to alarm the government of 
India. The official report of an Indian commission appointed by the 
state has expressed a grave apprehension of American competition in 
the culture of jute. 

It is to be hoped that the enterprise of the South will prove that this 
apprehension was well grounded. 

The economic importance of this culture to the United States is incal- 
culable. 

No country in the world is capable of deriving so vast a benefit from 
this industay as our own. The magnitude of our grain and cotton crops 
is unparalleled in other lands. 

In 1870 the quantity of cereals and vegetables produced in the United 
States, and requiring to be sacked before they could be sent to market, 
was largely more than 1,600»000,000 bushels. Ultimately this vast mass 
was handled in bulk by elevators, barges, canal-boats, railroads, and 
steamships; but before it could be brought from the various points of 
production to these facilities of transportation it had to be inclosed in 
ba|^ If it were necessary to renew these bags every year, it would 
now cost the United States $100,000,000 annually for its grain, pulse, 
and potato sacks. This calculation is based upon the assumption that 
all the bags are made of jute. If the material were cotton, flax, or 
hemp, the expehse would be still greater. But as the sacks last several 
years, the annual cost is not probably one-fifth of the above aggregate. 
In 1876, the cotton-crop of the United States was about 4,500,000 bales, 
and at the ruling rates the cost of the gnnny-cloth in which this cotton 
was sent to market was not less than $3,900,000. 

Unlike the grain-sacks, the jute baling cannot be used a second time, 
and therefore a wholly fresh supply is necessary ^very year. Our native 
production of fibers is greatly inadequate to meet the demand. In 
1868, the United States paid $23,000,000 for imported flax, hemp, and 
jute. In 1870, the cost of imported fibers was more than $30,000,000 in 
gold. The quantity of jute alone imported in 1870 was upward of 
19,000,000 pounds. Yet these figures, although large, but imperfectly 
indicate the demand which there would be for jute if it were a domestic 
production. The cheaper fiber would, of couiTse, be substituted for tiie 
more costly wherever it was possible, and accordingly jute, in conse- 
quence of its comparative inexpensivenesa, would supplant hemp and 
flax in the manufacture of carpets and many other fabrics. For bagging 
and cotton-baling, jute has already almost entirely superseded the use 
of the other fibers. But possibly it will be found better, in order more 
fully to meet the varying needs of commerce, to interweave jute with 
cotton, flax, and hemp; and in that event the introduction of jute, 
instead of depressing, would stimulate the culture of these fibers. Bat 
the vast need of our country for grain-sacks, cotton-bale covers, and a 
cheap warp for a woof of other textile materials will create a corre- 
spondingly vast demand for home-grown jute. It will indicate a lack of 
southern enterprise if American jute does not yet rise to a textile im- 
portance second only to that of American cotton. 

Heretofore the agriculture of the South has been restricted to the pro- 
duction of a very few staples. This narrow limitation of soutihem 
industry is an essentially false policy. The South has made the grave 
mistake of confining its activities almost exclusively to one pursuit. 
But no country can realize its highest possibilities of material greatness 
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by following a single employment. The urgent need of the Bouth to- 
day is a wide range of industries. It ought to superadd manufactures 
to a larger variety of agricultural productions. Then the competition 
of the Afferent occupations would impart activity to business, give more 
employment to labor, create better local markets, raise the price of agri- 
cultural and manufactured products, increasing the profits of workmen, 
planters, and manuflEicturers, and promote the well-being of the entire 
community. 

The introduction of the growth and manufacture of jute presents a 
new opportunity for diversifying the industries of the Southern States. 
If the experiments which have been already tried in the South are a safe 
guide, then the profits of jute-culture would amply reward the American 
planter. 

According to the estimates of practical experience, jute-butts can be 
produced in the United States lor 3 cents a pound in currency, and the 
fine fiber for 8 cents. The average price of Indian butts in this country 
is 3 or 4 cents a pound in gold, and the fine yarn is worth 8 or 10 centa 
a pound in gold. Kor is the difference between the cost of Indian and 
American jute the only source of profit 

There is a relative economy in the cultivation of this plant. Accord* 
ing to southern testimony, it is four times as productive as cotton or flax, 
while at the same time it takes not more than one-tenth as much labor 
to raise it In the manufacture of hemp and flax there is a loss of 16 or 
20 per cent, of the material, while the loss in working jute is only about 
9 per cent In our markets jate-bags are worth fh>m J to j^ a cent a 
y^d more than flax-bags. Hemp rots mi\ch quicker than jute does. 
The superior cheapness and durability of jute are rapidly displacing 
flax and hemp in low-priced manufactures. 

There are also important incidental advantages of this tiUage. The 
vigorous, luxuriant growth of the jute almost exterminates weedS firom 
the soil in which it is sown, while the bitterness of its juice repels the 
attacks of insects. It has been found t)iat cotton-fields surrounded by 
a belt of jute were exempt from the depredations of the caterpillar, while 
unprotected fields in the same neighborhood suffered from its ravages. 

The profits of the domestic manufacture of jute are not unworthy of 
the attention of capitalists. Eighteen hundred and seventy was a year 
of exceptionally high prices. In that year the profit on the home manu- 
facture of 19,000,000 pounds of jute was more than $2,000,000. Of jute 
fiber, butts, and rejections,* the total consumption in the United States 
in the last thwie years was over .300,000.000 pounds. At present, the 
average cost of jute-butts, delivered in Saint Louis, is 3 or 3^ cents, gold, 
per pound, and the ruling rate of the jute-baling mann&ctured in this 
city is now 12J cents a yard in currency. From these data practical 
men will be able to form just estimates of the cost and profits of this 
manufacture. Imported gunny-cloth, generally of an inferior quality, 
now commands an average price of 9 or 10 cents a yard In currency ; 
but domestic bagging, althouglAomewhat more expensive, is, in conse- 
quence of its better quality and make, usually prrferred. The home 
manufiEicture of jute-baling has already become an important industry. 
In 1876 the mills of Saint Louis alone manufactured 6,000,000 yards of 

* These are technical terms. In the language of trade. "Jnte-bntts " are eectionsi 12 
or 15 inches in length, of the lower end of the plant. These coarser portions are made 
into heavy baling and bagging. The " fiber" is the long silky yam, which is woven 
into finer fabrics ; and the ^* rejections" are parts of the '* fiber," which, in conaeqnenoa 
of being stained, tangled, or woody, are unfit for delicate mannfiActures. '' Bcgectiona " 
are oommonly worked up with the butts. 
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jute-bagging. The domestio growth of jate wonld not only benefit the 
producers and mannfaotarers, bat it woold also impart prosperity to other 
indastries. It would afford an inexhaustible stipply of cheap material 
to the paper-makers. The root-fiber and other refuse portions of the 
plantf and the worn-out baling, sacks, and carpets, can now be converted 
into a smooth, strong, white paper. Daring the last five years about 
170,000,000 pounds of jute were made into paper in the United States. 
The newspapers of the United States ought actively to promote an un- 
dertaking the success of which would so greatly redound to their own 
advantage. 

It is a costly improvidence to pay other nations for staples and prod- 
ucts which we can raise and manufacture as cheaply as they can. For 
all imported jute fabrics we are now paying the cost of production 
in India, the freight to England, the expense of manufacture, the trans- 
portation to the United States, and the commissions of all the factors 
and insurance-agents through whose hands the goods have passed. 
Millions of dollars are now annually paid to foreigners for labors that 
ought to be performed by Americans. We are heedless of the lessons 
of public economy. A diversity of employments and an industrial in- 
dependence of other countries will most efficiently promote the welfi^re 
of our own people. It is the true policy of the United States to intro- 
duce and naturalize the industries of the Old World and to foster the 
commonwealth of the nation by paying to American handicraft the 
millions which are now the rich reward of European skill. The English 
government finds it very difficult to introduce improved machinery or 
scientific methods into the agriculture of India. The inert masses resist 
innovation with a conservatism bom of centuries of stagnation. The 
traditional implements and processes of an earlier age are still used in 
the tillage of India. The plows and harrows and the machines for 
spinning and weaving are of the rudest description. The natives are 
too poor to buy improved tools and too ignorant to use the better 
methods. They have not analyzed their soils, ascertained the best suc- 
cession of crops, tested the different systems of fertilization, or improved 
their primitive processes of preparing and manufacturing their staples. 
In fine, their labor is unintelligent, and therefore ineffective and un- 
thrifty. 

An industrial comparison of our Soathern States with India greatly 
encourages our hopes of success in this new industry. The labor of tiie 
South is far more intelligent than that of India, and it is constantly 
under skillful guidance. The southern planters will not follow an an- 
tediluvian style of agriculture. In India, the best soil is usually devoted 
to raising jute for the market, and the poorer land is left for the pro- 
duction of jute-seed. The natural consequence of this course is the 
deterioration of the seed. In the United States, on the coutraiy, a 
portion of the best land has been reserved for seed, and the result is a 
signal improvement in the quality of the seed. American jute-seed is 
one-sixth heavier than that of India. Dke broadcast sowing of Bengal 
is uneven and wasteful. Our patent drills, saving 10 or 15 pounds of 
seed to the acre, do the work with far greater rapidity and equality of 
distribution. The efficiency of our agricultural machinery will more than 
neutralize the seeming advantage which India possesses in the cheap- 
ness of its manual labor. It would take tens or hundreds of Indian hands 
to do the work of one American machine. 

It will be strange, indeed, if the mechanical ingenuity which in some 
departments of manufacture has triumphed over the cheap skilled labor 
of Europoi and enabled the United States profitably to export to the 
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great centers of industrial art watches, catlery, agricultural implements, 
eoarse domestics, and some finer fabrics, cannot win a far greater vic- 
tory over the unskilled hand-labor of India. It is high time for a gen- 
eral introduction of the culture of jute in our Southern States. Every 
step in the progress of naturalization should be attended by intelligent 
experiment. Tests of every kind of soil and treatment will result in 
better seeds, a larger yield, a rotation of crops that will be least ex- 
hausting to the sou, machines for the cheap and rapid removal of the 
bark of the plant, and processes of steeping that will separate the fiber 
without destroying its strength, color, or gloss. Then the new enterprise, 
giving employment to home labor and activity to domestic capital, will 
quicken the revival of our languishing industries, aid the South in re- 
gaining its material prosperity, and enrich the nation by the economy of 
millions which have heretofore been paid to foreigu lands. 
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SALT AND FRESH WATER MARSH HAY. 



By a. B. Allen, of New York. 



There are doubtless some millions of acres of salt and fresh water 
marsh lands bordering the Atlantic and Pacific coasts of North America, 
and, in addition^ large areas of fresh-water marsh on the borders of 
lakes and rivers m the interior. / 

The grasses of salt marshes were soon found by settlers near them to 
be valuable for both pasture and hay, and they have constantly been 
pretty generally utilized for these purposes; but the taller and coarser 
grasses, and particularly the sedges of the fresh-water marshes, so far as 
I can learn, have hitherto been almost entirely neglected. This herb- 
age, while green and growing, is so unpalatable to horses and cattle, they 
will not graze it unless in a state of half-starvation, and the idea of cut- 
ting and curing it for hay has been usaally considered preposterous by 
our farmers. 

Having come into the possession, a few years since, of some marshes 
of the above kinds near the Jersey sea-shore, and, soon after this, owing 
to an excessive drought prevailing mostly through the months of May 
and June, I found that I should be short the coming winter in upland 
hay for my stock — moreover, it rose, directly after harvesting, to th6 
high price of $40 per ton and salt-marsh hay to $20 per ton, about 
double the prices they usually command here— under these circumstan- 
ces I made up my mind to experiment the coming winter for fodder with 
what was considered the most worthless of all the various kinds of herb- 
age growing on the fresh- water marshes of this region, which I had hith- 
erto cut and cured only for stable-bedding and the mulching of fruit- 
trees, shrubs, and strawberries. 

I should remark here that this kind of herbage which I made use of 
is not a grass, but one of the Cyperacece^ (sedge family,) called Scirptu 
pungensj and containing, as it is said, very little of either starch or 
sugar. 

In order to keep my stock in fine condition, I have always been in the 
habit of feeding more or less bran and meal of various sorts even with 
the best of upland hay, and I knew it would be still more necessary to 
do this with the coarse sedge I had selected for my experiment More- 
over^ in order that domestic animals digest and make ayailable all 
possible nutriment contained in hay, straw, sedge, or cornstalks fed to 
them, it is necessaiy that they should have other food mixed with these, 
abounding largely in nitrogenous substances. Oottonseed, linseed, and 
Indian meal are, perhaps, the most suitable for this purpose. 

I had been in the habit of giving my horses and cattle from seven to 
twenty pounds of good upland hay per day, according to their size and 
kind, together with two to twelve quarts of ground feed. The propor- 
tions generally of this ground teed were in measure as follows ; 3 porta 
Indian meal, 1 part cotton or linseed meal, 4 parts wheat-bran. ThoSy 
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if the ration happened to be four quarts, three pints wonld be Indian 
meal, one pint cotton or linseed meal, and four pints bran. For horses 
these rations were of an eqaal quantity morning, noon, and night ; for 
cows, morning and night only. 

Enough of the sedge was passed through a hay-cutter to fill a peck 
measure, and every time an animal was fed this was sprinkled with 
water, the ration of meal and bran added to it, and all then well mixed 
up together. During the day each animal bad as much of the loose 
sedge as it would eat up clean, which was not more in quantity than 
they had usually consumed of upland hay. All were stabled and boun- 
tifully bedded. E^ch animal had a lump of Liverpool rock-salt con- 
stantly in its feed-box to lick at pleasure. In addition to this, each was 
given, once a week, a gill of wood-ashes and a tablespoonful of sulphur. 
I never had stock winter better or come out in finer condition in the 
spring than my animals then ^id, and the same has been the case every 
subsequent season when thus fed. The horses traveled at the same pace 
as before and did the same amount of work, and the cows gave just as 
much milk, which made as much and as fine a qucdity of butter as 
when fed on an equal quantity of upland hay. 

Another lot of stock I have since tried with salt-marsh hay alongside 
of those on sedge ; both in other respects were treated in the same man- 
ner, and they came out in the spring in like condition. One farrow 
cow in the sedge lot averaged within a fraction of seven pounds per 
week of best quality of family butter from the time she was taken 
np from pasture in autumn till turned out again the following spring. 
The only difference I made in the quantity of ground feed when salt 
hay and sedge were foddered was to add one more measure of linseed 
or cotton-se^ meal to the ration per day. For example, if the ration 
was one pint or one quart per day with upland hay, then I doubled this 
with the sedge, but did not increase either the Indian meal or bran. The 
reason I did not make this addition with Indian meal was because the 
former contains a greater proportion of nitrogenous substance than the 
latter. 

Beckoning 8 per cent, for interest and taxes on the value of the marsh, 
together with the labor of cutting, curing, and storing the sedge in the 
bam, it cost only $5 per ton. The additional cost of the extra linseed 
or cotton-seed meal taken to feed with the sedge over that of upland 
hay was about $1 per ton, making the whole cost, say, $6. This proved 
a saving that winter of $34 per ton in the cost of hay. As upland hay 
has since been worth on an average here only $20 per ton, the gain 
between feeding that and sedge during the latter time was only $14 per 
ton. Every one now, from the above data, can make his own calculations 
as to the economy of feeding coarse marsh hay or sedge, as it will depend 
entirely on the relative value with him between this and upland hay 
and the cost of meal and bran. Straw of all kinds, and corn-stalks, 
may be utilized in the same economical manner, and thus feeding them 
would considerably increase the percentage on the income of all grain- 
growing farmers. 

My marshes are so low as to be overflowed whenever an easterly 
wind blows strong enough to bring in a sufficiently high tide from the 
ocean or bays to cast the fresh water back from the months of rivers 
emptying into them. .The sediment of this fresh river- water is more or 
less fertilizing, and adds to the annual growth of the various kinds of 
herbage natural to them. 

It would be an injury to dike and drain these meadows I am now speak- 
ing of, as the soil is a poor hungry sea sand or gravel, with a thin coat of 
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overlying muck, formed from the decayed herbage which has been grown 
upon them for past ages. They woold not prodace, drained, near so well 
as now, subject as they are to the overflow of fresh water, as I have 
ascertained from some experiments made on parts of a meadow for sev* 
end years past, and have therefore let it go back to sedge again. If 
the soil were sufficiently deep and rich, then it would be better, proba- 
bly in most cases, to dike, drain, and seed them with red-top, or some 
other of the cultivated grasses. 

In conclusion, to encourage others in making experiments with coarse 
herbage for fodder, I would refer to the furze, gorse, or whin, Ulex Euro- 
pmuj (as it is known by all these different names,) which is frequently 
made use of for this purpose in Europe. When full grown, it is so high 
and thick, and armed with so many thorns, it makes an impenetrsU>le 
hedge, as I have frequently seen it in England. Even the poet warns ns 
against coming in contact with it then, for he says — 

Approach it not, 
For crery bloMom baa a troop of tworda 
Drawn to defend it 

This furze, before hardening its stalks, is cut and passed through 
rollers, like sugar-cane, which bruise or crush it so fine that it can then 
be mixed with other substances and profitably fed to domestic animals. 
It is said to be particularly beneficial for increasing the flow of milk in 
cows, and it also adds to the flavor of the butter made from it. 

But to return to the waste products of our own country. Why may 
we not, when necessity or economy demands, resort to the coarse flag 
growing in swamps, and the rough stiff rush of otherwise barren sandy 
lands, and utilize these f The broom-sedge, also, covering thousands 
upon thousands of acres of old-field at the South t 

I well recollect, years ago. that the cotton-seed left after ginning the 
snowy staple was considered a nuisance on the plantation, and it was a 
great trouble with the growers to learn how they could be most easily rid 
of it At length they found out that it made a highly valuable manure ; 
then, decorticated and ground, a still more valuable meal for stock-feed- 
ing. Now, mix this with broom-sedge, which makes good hay if cut 
before the seed ripens, and from these two, which southern planters 
formerly were so anxious to get clear of as nuisances, and they probably 
have one of the best composite forages that our country can produce. 

The moose, the elk, and the deer thrive, and even get fat, on lichen, 
moss, shrubs, and the bark and smaller branches of trees. Perhaps the 
time may come when even these may be profitably utilized as forage for 
domestic animals, as browse has already long been by the settlers of 
forest lands. 
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CATTLE-FEEDING IN NEW YORK 



By Prof. E. W. Stswibt, Lake View, N. Y. 



The new method of exporting dressed beef to Europe, and the success 
that seems likely to attend this enterprise, give new interest to the 
subject of cattle-feeding wherever the circumstances are adapted to that 
industry. 

Should one visit the interior cities and large towns of New York with 
a view of inspecting the character of the cattle raised in the State, ex- 
pecting there to find a full representation, he would be greatly surprised 
to find that most of these cattle were raised from 300 to 1^000 miles out- 
side its borders. He might thence infer that New York is not adapted 
to cattle-raising, or that it cannot compete with the cheaper and fresher 
soils of the West in the production of beef. It is true that the fresher 
and cheaper soils of the West have an advantage in requiring so much 
less capital and furnishing the grain for fattening at one-half the 
nominal price, but this advantage is merely temporary, and more spe- 
cious than reaL The fact that Iwd and food are cheap comparatively in 
tbe West leads to wastefulness and loss in feeding, and these western 
advantages ought to be fully counterbalanced by a better system in the 
East 

The true cause of the deficiency of beef-production, as compared with 
consumption, in the interior towns of New York, may be found in the 
neglect to adopt a better system. That system of feeding which produces 
a steer of 1,400 to 1,600 pounds at twenty-four to 30 months will enable 
the New York fanner to compete most successfolly in his home market 
with beef of western growth ; but if it takes four years to grow an ani- 
mal of that weight, the cost will exceed the market-price of the product. 
It thus happens that those farmers who have not improved upon the old 
system of slow growth regard beef-production as unprofitable, and have 
substituted for it grain-raising or other marketable crop. The average 
farmer is so conservative of the ways in which he has been educated, 
that he seldom attempts to improve his processes, but when they become 
unprofitable, abandons Uie business as hopeless. If, in his opinion, 
some crop will bring more ready money on sale than can be made by 
stock-raising, he raises and seUs the crop, without a serious thought as 
to the effect of this policy upon the future condition of the land. Early 
maturity — a system securing marketable maturity at twenty-four to 
thirty months, with a live weight of 1,200 to 1,600 pounds — will bring 
success to beef-production in New York. 

England has greatly increased her meat-production during this 
centary, and at the same time has doubled her wheat-yield per acre. 
Grain and stock raising must go together when it is proposed to keep 
up the fertility of the soiL Germany has increased her meat-production 
while devoting so large a proportion of her land to beet-sugar culture. 
Even the refuse of the beet, after sugar extraction, will feed more cattle 
than the same land devoted to grain-crops; so, likewise, the lands of 
New York, now devoted to indifferent grain-raising, with little stock, 
would produce more grain by doubling the stock. 

$S9 
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PRESENT CONDITION OP CATTLE-FEEDING IN NEW YOEK. 

I cf).niiot report much genoral advancement among cattle-feeders of 
New York beyond the system of twenty-five years ago ; for, as akeady 
stated, most of those who found cattle-raising unprofitable abandoned 
it for other agricultural products, instead of attempting to improve the 
system. The general system may be summed up in this manner: The 
calves are allowed to suckle the dam six to ten days, and are then fed 
upon a miiture of new and skim milk for a short time, when they are 
i^uced to skim-milk or whey alone, in cheese districts. The skim-milk, 
if given in sufQcient quantity, will grow a fine calf in connection with 
grass; but it is usually given in such scanty measure^ that the calf 
makes a very slow growth, and at ten to twelve weeks is often turned 
into an indifferent pasture. These ordinary skim-milk calves reach a 
weight of 250 to 300 pounds at six months, and 350 to 450 pounds at one 
year old. If fed upon whey alone, they will scarcely reach the fonner 
figure, even with grass, because whey is only one element of food, (sugar,) 
and the calves are so poorly nourished while young that they do not 
thrive when they come to rely upon grass. The second year the animals 
reach a live-weight of from 550 to 800 pounds, and at the end of the 
third year 850 to 1,100 pounds ; averaging rather under than over 1,000 
pounds at three years old. During the fourth year they are prepared 
ibr market by a little extra pasture together with ten to twenty bushels 
of corn, and reach a weight of 1,100 to 1,400 pounds at the end of the 
fourth year ; the average is not over 1,250 pounds. This is an average 
daily gain of only eight-tenths of a pound per day. They are kept in 
a sort of store condition until the last year, and it may well be supposed 
they do not then readily take on the fattening habit after being kept so 
long in an unthrifty state. This system is called by those who practice 
it *'a healthy, natural growth." But the market is always dull for this 
^' natural growth,'' and consequently these animals are Sold for 20 per 
cent, less per pound than those that make a rapid growth and reach 
1,400 to 1,600 pounds at two and a half years old. The ordinary market- 
price of these four-year-old animals is about 6 cents per pound, live 
weight, or $62.50. This pays the feeder an average of only 4.42 cents 
per day for four years — certainly very little encouragement — and we 
can easily see why farmers abandon so hopeless a business. But, 
however discouraging this statement may be, it is as favorable an 
exhibit as can be truthfully given of the general system of cattle-feeding 
in New York. 

FEEDING CATTLE BAISED BT OTHERS. 

Another branch of our system consists in purchasing steers from two 
and one-half to three and one-half years old, and feeding these a single 
season. This class of feeders have studied the question of the cost of 
adding to the live weight of cattle more thoroughly than the farmer who 
raises them. 

Here the first difSiculty that confronts the feeder is the general un- 
thrifty condition of these steers. They have, in a i^^jority of cases, 
been kept in such a starte of suspended growth as to lessen the normal 
capacity of the digestive system and the powers of assimilation in the 
secretory vessels. It thus requires from one to two months before these 
animals enter upon a stage of thrifty growth, and this time and the 
food eaten are practically sacrificed, as compared with animals in a thrifty 
state. 

Feeders of experience, therefore, seek animals whose organs are all 
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in an active state, and capable of assimilating large quantities of food. 
Bach animals may be made to gain rapidly in weight and quality. 
They prefer to bay even very thrifty two-year-olds in preference to older 
and heavier animals that have been grown by the slow method. Some 
years since, when almost every farmer grew a few steers for sale, those 
who had skill in feeding made a pracjbice of baying a lot for fattening 
each year. 

The now venerable John Johnston, near Greneva, K. Y., was a con- 
spicooos instance of this mode of feeding. Being a Scotchman and con- 
versant with good farming in his native land, he placed a much higher 
valae npon the manure made from fattening cattle to enable him to 
raise large crops than his neighbors. He was willing, therefore, to take 
the chances of success in this mode of feeding. Mr. Johnston began 
this system of feeding more than forty years ago, and he has stated 
lately that he often fed out 45 tons of oU-cake in a year. He had seen 
the good effects of this food in starting thrift in lean animals, and to 
his tree use of oil-cake is to be attributed the. greater success diat 
attended his feediug of both cattle and sheep. Wheat was his principal 
crop, although he was successful in the yield of Indian com on his rather 
heavy soil, sometimes reaching 75 to 80 bushels per acre. He regarded 
his land too valuable for grass, except in the rotation ; consequently his 
fbdder was principally straw and corn-stalks. In the hands of most 
feeders this refuse fodder would have led to failure in cattle-feeding, but 
the intelligent £ftrmer will now see that a small quantity of oil-cake 
would supply all the missing constituents (muscle-forming and &t-pro- 
dncing elements) in straw and corn-fodder, and render this as well-bal- 
anced food as good meadow hay. 

Gom has too much starch and too little nitrogenous matter to feed 
alone with straw. When Mr. Johnston put up a lot of three-year-old 
steers to feed he began with two pounds of oil-cake and three to five 
pounds of com-meaJ, and this was increased gradually to four pounds 
of cake and eight to ten pounds of corn-meal. He also avoided the too 
common practice of feeding a single food, however good it maybe in itself. 
He gave hay once a day, and sometimes bran and pea-meal as a change. 
He found, practically, that his steers did better to have a few hours each 
day in the yard and sunshine than when kept constantly in stable. 

From numerous experiments, however, it is found to depend more 
npon the habits of tiie animals than upon the simple fact of confine- 
ment. Those steers that have been reared in a wild state, or never 
stabled, feel the confinement irksome, and must be broken to the stable 
gradually. This is why feeding western steers in New York is often 
unsuccessful when they are kept in stable several months. A sudden 
change of habit is nearly always hurtful. But steers that have been 
stabled from calfhood during cold weather will do better if kept wholly 
in stable for a period of several months while finishing them for the 
butcher. 

Mr. Johnston found that he could put on from 1^ to 3 pounds per head 
per day, depending upon br^d and thrift when put up to feed. Good 
grade short-horns would, occasionally, make something more than 3 
pounds per day for 150 days; but this rate of gain was exceptional. 
His average might be considered as reaching 2^ pounds per day. He 
usually made a gain in price of about 2 cents per pound between the 
purchase-price in the fall and sale-price in spring. From this came his 
profit. He purchased some time in October and sold in March, if the 
price was favorable. K the steers weighed 1,000 pounds at the time of 
purchase, and the price was $4 per hundred, they cost $40 per head; and 



Digitized by VjOOQIC 



802 BBPOBT OF THB OOMKIfiCaOinS OF AOUOUIiTirRB. 

at the end of one hundred and fifty d»y« would weigh 1,318 pounds, and 
would bring; at 6 cents per pound, $79.08, having gained in value $^.08, 
or nearly doubled. He fed of oil-cake an average of about 3^ pounds per 
day, or 625 pounds pex head ; of corn-meal, 8 pounds, or 1,200 pounds ; of 
hay, 8 pounds, or 1,200 x)0unds« Counting these at rates of recent years 
would give: oil-cake, $9.18; corn-meal, $12; hay, $6; in all, $27.18. This 
would leave $11.90 to pay for his straw and labor. This is not intended 
as an accurate statement of his gains for any one year, but only as an 
approximate statement of his results. His cattle were often purchased 
much lower, and the oil-cake for $12 to $18 per ton, and other feed in 
proportion. 

Mr. JohDston was an excellent judge of stock ; knew what animals 
would feed well, how to feed them, and last, but not least, how to sell 
them. Besides, he proceeded upon the wise i)lan of making all tho 
maoure he could, no matter how small the margin of direct profit in 
feeding. He got his pay abundantly in the crops prodaced from the 
manure. He has paid less attention to warm stables in feeding than is 
generally considered requisite to the greatest economy; but this may be 
explained in the fact of his feeding cattle raised often without stables, 
and too great a change in the habit of animals is not conducive to rapid 
fattening. Mr. Johnston has been the best example of success in feed- 
ing cattle raised by others with only common care, and fed by him with 
only common appliances, but with much skill in the selection of food and 
its proper proportion in the ration. Another example of a different style 
of feeding may be useful. 

In 1870 we visited Mr. Otis S. Lewis, of Orleans County, New York, 
who had for several years adopted the plan of buying about the 1st of 
December, in the Buffalo cattle-yards, thrifty bullocks from the West, 
averaging 1,200 to 1,300 pounds. He selected, as far as he could, cattle 
that had been handled, so that they might take kindly to a warm stable. 
These were put up and fed about one hundred days. The daily ration 
was made up of 5 pounds of clover-hay, 15 pounds of straw, 9 pounds 
of corn-meal, and one- half bashel of swede turnips, pulped and mixed 
with the short-cut hay and straw, and then all thoroughly steamed to- 
gether. Sometimes 4 pimnds of wheat-middlings was substituted for 
so much of the corn-meal. This ration came out of the steam-box with 
a most savory and appetizing smell, and the cattle eat it with a great 
relish. He bought cattle in good condition, requiring only a short time to 
finish them for first-class beef. His lot of 25 head at this time cost 6 cents 
})er pound and averaged 1,250 pounds per head. At the end of one hun- 
dred days they averaged 1,550 pounds per head, having gained 3 pounds 
per day. They sold at 7f cents, and brought an average price of $ i 20.12 : 
and, costing $75 per head, gave an increase of $45.12. He estimatea 
the cost of foo<l^ besides straw, at $20 per head, and the actual cost 
of labor at $4, leaving $20.12 to pay for straw and profit. He was 
able to raise turnips at 7 cents per bushel, but estimated them as worth 
for feeding 12 cents per bushel. In other years the cost and sale price 
were diilVrent, but the result nearly similar. Those cattle were fed in a 
warm stable, and not let out until sold. This ration seemed to have the 
same effect upon the cattle as the most succulent grass, and product a 
gain almost equal to the most favorable pasturage at the best season. 
Mixing pulped turnips with the other food, and steaming, diffused the 
odor through the whole mass. It is a great point in fattening to render 
the food so very palatable that the animal is tempted to eat to the limit 
of its digestion. 
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AN BXPBBIUBNT. 

I will give an experiment of mj own, many years ago, in feeding a 
lot of forty head of small two-and-a-half and three-and-a-half year old 
steers. They had been raised by various parties in an adjoining county, 
and few of them had made a respectable growth for their age, bat were 
all in a healthy state, and, as we thought, good selections to experiment 
upon and determine how long it takes to change the habit of unthrifty 
animals and put all the secretory vessels into active work, so that full 
rations may be digested and assimilated. An animal that has had 
scanty nutrition usually possesses a small capacity for digestion, and it is 
a slow process to change this stunted habit to one of thrift. The 
average weight of this lot was only 850 pounds, although some two- 
thirds of them were three and a half years old. They cost only $2 
per hundred, or $17 per head. We put them in comfortable quarters 
on the 3d of December. After making all reasonable allowance for 
their condition, we thought the price would permit the trial of an ex- 
periment without loss, but we discovered in the end that the estimate 
was a very close one. We began by feeding a daily ration of 2 pounds 
oil-meal, 2 pounds bran, and 2 pounds corn meal per head, mixed with 
2 bushels of short-cut straw, and all well cooked together. This was 
given in two feeds, morning and evening, with about 3 pounds of hay 
at noon. This was found to be a full ration at first, and after cooking 
came to them in a most savory condition. They soon took it with greedi- 
ness. Those steers that had previously enjoyed shelter began to show 
a marked improvement over the others in three weeks, but at the end 
of thirty days the lotj on weighing, were found to have gained only an 
average of 10 pounds in weight. The gain in weight does not, however, 
represent the whole of the real gain. A lean animal gradually loses a 
proportion of the water in the fluids of its system before it begins to 
increase in weight when fed upon grain. This loss of sap is replaced 
with fatty matter. Lean flesh holds 50 per cent, more water than fat 
meat. So lean animals, when put up to feed upon grain, may be making 
good progress for a time without any increase in weight. But when 
animals are fed properly they are always in a condition to lay on fat 
in due proportion. Ten of these steers had gained in thirty days 25 
pounds each, and ten had gained nothing in weight. The next thirty 
days the ration was increased 2 pounds of bran and 2 pounds of corn- 
meal per day. The increase in the ration was made to correspond with 
the increasing wants of the steers. This additional 4 pounds of grain 
could now be digested and assimilated. The next thirty days showed a 
marked improvement in most of the lot, but especially in those that had 
gained most in the first period. Ten had gained 1^ pounds per day, 20 
had gained } pound per day, and 10 only ^ pound per day; an average 
of only 25 pounds per head. The ration for the next thirty days was 
increased by 2 pounds of corn-meal and 2 pounds to the noon ration of 
hay, and, besides, one gallon of cheap molasses was used in the water for 
wetting the straw, &c., for the steamed ration. This was l>nt a small 
amount of sweet to be diffused through 90 bushels, but it added so de- 
cidedly to its flavor as to become at once apparent. The steers had now 
nearly all of them got into a thriving condition, and during this period 
of thirty days the gain was much more rapid. The best ten gained 2^ 
pounds each per day; twenty gained 1^ pounds, and ten only | pound : 
an average of 41^ pounds each for the lot. The first ninety lays had 
only produced an average gain per head of 76^ pounds. 
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To show the risk of loss in feeding sach animals, wo will see how the 
account stands at the end of ninety days : 

Ds. 

40 head of BteerB, 34,000 pounds, at 2 cents 680 00 

Oil-meal, 7,200 ponnds, at 1| cents 126 00 

Bran, 12,000 pounds, at f cents 90 00 

Corn-meal, 14,400 ponnds, at 1 cent 144 00 

Hay 134m ponnds, at Scents 79 20 

30 gallons molflsoes, at 30 cents 9 00 

1,128 20 
Cr. 
By 40 steers, 37,050 pounds, at Scents 1,111 50 

▲pparentloss, besides labor 16 70 

Gattle and beef at this time were very low, and it will be perceived that 
the first ninety days had lost as all oar apparent good bargain ; bat these 
animals were now better worth 3 cents per pound than 2 cents nine^ 
days before. They were now, most of them^ ready to make a thrifty gain 
with the same good food and care. The ration of the last thirty days 
was continued for the next sixty days. Everything now seemed favor- 
able, and at the end of this period the leading ten head had gained 3 
ponnds live weight per day, twenty head had gained 2^ pounds each per 
day, and ten head two ^unds per day. Here was an average gain of 
of 2^ pounds per head, or 150 pounds in sixty days ; a remarkable gain, 
considering their condition at the beginning. At this period twenty 
head, averaging 1,160 pounds, were sold at 4 cents per pound, or $920. 

The account now stands : 

40 head, 3,705 ponnds. cost $1, 128 20 

Expense of keep last 60 days *• 390 00 

1518 90 
— — ■ 

By20 steers sold, 23,000 ponnds, at 4 cents 920 00 

By 20 steers on hand, 20,050 pounds, 3i cents 651 68 

1,671 62 
Showing an apparent gain of ' 53 42 

The reader will have observed that this expense account does not 
reckon the 32 tons of straw fed, which at any price woald absorb more 
than the apparent profit. Bat straw is seldom taken into the account* 
the manure made from it being considered an equivalent. The reader 
will also pardon the effort to show a little profit in this case, as it is 
evidently a desperate one, and requires strategy. 

Another point that tells in its favor is the high price of grain, oom» 
pared with the then low price of beef. Bat under these disconraging 
circumstances, sappose the class of cattle had been better, had been as 
good as these were after ninety days' feeding, and the price parld had 
been 50 per cent, higher, or 3 cents per pound, the reader will see that 
by feeding them ninety days, with a gain of 2} poands each per day, 
there would have been a substantial profit upon everything fed, leaving 
the manure for the labor. And I should be quite willing to take a con- 
tract to feed cattle in the most comfortable stable, famish all the mate- 
rial, and take all the labor requisite to the most approved method of 
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feeding, asking in return payment only for the food famished^ finding 
the profit wholly in the manure. 

A few years later I fed ten head of three-year-old steers for one hun- 
dred days, keeping an accurate account of the daily ration, their increase 
every thirty days, and for the whole period. They were largely of short- 
horn blood, (sired by a seven-eighths blood bull,) had been well raised, 
as that term is generally understood, and accustomed from calf hood to 
be handled and stabled. They averaged 1,210 pounds, and cost 4^ cents, 
or $54.45 per head. Being in a thrifty condition, and accustomed to good 
shelter, they took most kindly to their now quarters* when put up No- 
vember 20. Begarding this as a favorable lot of steers for rapid fatten- 
ing, we gave the following combined ration, made by grinding together 
10 bushels of corn, 660 pounds; 8 bushels of oats and pease grown to- 
gether, 384 pounds; and 1 bushel of flax seed, 56 pounds; making 1,000 
pounds. This is the proi>ortion, and, when evenly mixed and ground 
fine, famishes a fattening ration so complete that little improvement 
can be made upon it. At the time mentioned this ration cost $1.10 per 
100 pounds. The first two weeks 10 pounds of this was mixed with 2^ 
bushels of cut-straw, and all well steamed together, as the daily ration 
of each steer, given in two feeds, morning and evening, with six pounds 
of long hay at noon. This proportion of flaxseed makes the ration just 
laxative enough for health, and its oil is also worth all it costs in laying 
on fat ; the com is very rich in starch, and the pease and oats in albumi- 
noids; and the straw is so softened by the steaming and so permeated 
with the flavor of the grain as to give it a fine relish for the steers. In 
fact, this cooked ration with straw is eaten as eagerly as if mixed with 
hay. About 2 ounces of salt is added for each steer before steaming. 
At the commencement of the third week the grain-ration was increased 
to 11 pounds. These steers seemed as contented in their new quarters 
as if they had been raised in them. This demonstrated the advantage 
of buying those animals for feeding that have been accustomed to t£e 
comforts of a good stable. At the end of the first thirty days these ten 
steers had gained an average of 75 pounds each, or 2^ pounds per day. 
Two steers that appeared more . perfectly formed than any of the 
rest were weighed when first put up, and turned the scale on 2,500 
pounds, and on being weighed now were found to have gained together 
180 pounds, or 3 pounds each per day. The ration was increased 2 
I)ounds for the next thirty days. Care was taken to feed only so much 
as was eaten with a relish, and 13 pounds of grain of this combination 
was found to be all that would be eaten clean by these steers of over 
1,300 pounds' weight. At the end of the second thirty days the average 
^ain was found to be 100 pounds, or 3^ pounds per day. The ration for 
the next and last period of thirty days was increased to 15 pounds of 
grain, and the gain for this period was also an average of 100 pounds 
per head. These steers were then sold at 6| cents per pound, and the 
account stood thus : 

10 fiteexs, 12,100 pounds, at 4^ cents |544 50 

11,560 poxrnds orgrain, at $1.10 127 16 

5,400 pounds of hay, at 60 cents 32 4Q 

13^600 pounds of straw, at 40 cents 54 00 

758 06 
Cr. 

^y 10 steeis, 14,850 pounds, at Gi cents 929^ 12 

Balance to pay labor and profit • 169 06 

20 a 
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This is an aniuaall j fi»yorable case of feeding steers raised by others, 
but snch a rate of gain can often be reached with steers of yonr own 
raising. In this ration, double the amount of oil-meal may be subsfi- 
tated for the flaxseed and wheat-middlings, or bran for the oats and 
pease, with the quantity slightly increased ; but oats, pease, and com, 
with flaxseed or oil-meal, is a combination of food easily obtained in 
many parts of our country, and is a great improvement over that of 
com alone. So good a resiUt could not be expected with that amount 
of food without cooking the ration and feeding in a warm stable. 

TRUE SYSTBM OF MEAT-PBODUOTION FOB KBW TOBE. 

We have thus far discussed cattle-feeding in New York as it has been 
heretofore and is now principally conducted. The early system was 
based upon the fact that many parts of the State were adapted to graz- 
ing and not to grain-raising ; and these early farmers were in the habit 
of raising a few animals each year and feeding them very sparely through 
the winter, but giving them a good range of pasture in summer, and at 
three and a half years old they sold them to other farmers to be finished 
upon grain-feeding. But, as we have seen, these very slow-growing an- 
imals did not feed profitably upon grain, it requiring so long a time to 
get them into a fattening condition. This system is so extremely un- 
profitable to both sides that it has been largely abandoned ; and now 
the question arises whether l!^ew York must abandon meat-production, 
or whether she may not adopt a better S} stem and produce meat with a 
pr6fit, besides bringing the more important result of keeping her soil in 
perpetual fertility. The solution of this problem is found in the system 
of 

FULL FEEDma AND EABLT MATURITY. 

In feeding animals, as in other things, time is a most essential element 
of success. Fatare has most clearly pointed out to us the road to suc- 
cess in cattle-feeding. It is found in this law that the young animal 
takes the least amonnt of food to produce a pound of growth, and that, 
all other things being equal, each succeeding pound of growth or live 
weight op to maturity of the animal costs more than the preceding 
pound. This has been established by so many facts that it may be lai( 
down as a law. 

Two interesting experiments were conducted by Professor Miles at 
the Michigan Agricultnral College farm in 1866 and 1868. In the 
former year three, and in the latter six, pigs were fed upon milk. These 
pigs were from four to six weeks old at the beginning of the experiment. 

It took an average amount of milk to produce a pound live weight as 
follows : first week, 6.76 pounds ; second week, 7.75 pounds ; third week, 
12.28 pounds ; fourth week, 10.42 pounds. The professor attributes the 
cause of its taking a greater amount of food the third week than the 
fourth to a '^ derangement of the digestive organs during this week, aa 
shown in a tendency to constipation," and he remarks that " the mDk to 
produce a pound live weight constantly increases.'' 

The ex[>eriment of 1868 was continued afterward for twenty weeks 
upon corn-meal. The time was divided into five periods of four weeks 
each. It required of corn-meal to make a pound live weight : first pe- 
riod, 3.81 pounds ; second period, 4.05 pounds ; third period, 4.22 pounds j 
fourth period, 5.24 pounds ; fitth period, 6.98 pounds. 

Another experiment with a larger number of pigs had a similar result. 
It will be perceived that in the fifth period, when the pigs were twenty- 
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eight weeks old, it took about 76 per cent, more food to make a pound 
Kve weight than in the first period when they were eight to twelve 
weeks old. 

The writer tried a similar experiment in 1874 with a miscellaneons 
lot of ten calves /ed wholly npon skim-milk. IChe milk was all weighed 
daily and the calves each week. It required of milk for oue pound 
gain : first week, 11.02 pounds ; second week, 12.18 pounds ; third week, 
13.17 pounds; fourth week, 13.40 pounds: fifth week, 14.00 pounds; 
sixth week, 16.05 pounds ; seventh week, 16.71 pounds ; eighth week, 
16.80 pounds; ninth week, 17.01 pounds; tenth week, 16.08 pounds; 
eleventh week, 16 pounds ; twelfth week, 15.90 pounds. The decrease 
of milk to make one pound live weight, beginning the tenth week, was 
caused by the calves learning to eat grass« These calves were each 
weighed separately^ as was the milk fed to each, and the gain was very 
unequal in diflfereut calves, as they were not a uniform lot ; but the 
result stated is the average of the ten. We regarded this experiment 
with great interest, not only as showing the gradual increase of cost to 
put on live weight as the animal grows larger and older, but as showing 
the value of skim-milk in growing calves. It has a value, when properly 
fed, much above that usually attached to.it. W^ should also mention 
the experiments of Mr. J. B. Lawes, of Eothamstead, England, which 
proved the precise point under consideration, that the cost of putting 
on live weight is in proportion to the age and size of the animal. 

Mr. C. S. Marvin, ot Oxford Depot, Orange County, New York, raised 
the steer called " Uncle Abe," and Eton. George Geddes states the fol- 
lowing facts concerning his growth: At birth, October 19, 1864, 
weighed 134 pounds ; at ninety days, 385 pounds, having gained 251 
pounds, or 2.79 pounds per day. During this time he had the milk of 
his mother, and after ten days old a quart of meal and oats per day, the 
mother having all the meal she would eat. At six months old he 
weighed 670 pounds, having gained 285 pounds during the second period, 
or 3.16 pounds per day, its food having been gradually increased to 
two quarts of meal per day. At one year old weighed 1,036 pounds, 
having gained the second six months 360 pounds, or 2.03 pounds per 
day. At eighteen months weighed 1,354 pounds ; gaining the third six 
months 318 pounds, or 1.76 pounds per day. At two years old weighed 
1,616 pounds, having gained the fourth six months 262 pounds, or 1.45 
pounds per day. At two and a hal f years old weighed 1 ,830 pounds, gain- 
ing 214 pounds, or 1.18 pounds per day. At three years old weighed 2,070 
pounds, gaining240 pounds, or 1.33 pounds per day. At three and a half 
years old weighed 2,270 pounds, gaining 200 pounds, or 1.11 pounds per 
day. At four years old weighed 2,360 pounds, and at the end of four 
years and four months weighed 2,530 pounds ] having gained in the last 
ten months 260 pounds, a trifle more than in the first ninety days, the 
rate of increase falling to y*'^ of a pound per day. As the age increased 
the food was increased to meet the wants of the animal, and at two and 
a half years eight quarts of meal, with good roots, hay, or grass, was 
given. It is easy for the reader to see that this steer might have been 
sold at a profit at any time up to two years old. ^ At this latter period 
he would have brought in market as good beef $100, which would have 
given a profit, but would have brought a better profit at one year old, 
as he would then have sold for about $70. It will be noted also that it 
took two years, or till he was three years old, to double his weight at the 
end of the first year } or, in other words, it costs less than one-half as 
much to produce a given weight the first year as during the second and 
third years. This is the earliest complete case of actual weights given 
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at periods of six months that we have seen; but since that several oases 
of actnal weighings at short periods have been reported, among which 
tbA following is the most complete and instrnctive. It was first pub- 
lished in the Live-Stock Journal for May, 1873. It is the history of a 
pair of grade short-horn twins raised by Mr. William Wallace, of Grant 
Park, Kankakee County, Illinois : 

« ELLSWORTH TWINS." 

They were dropped April 2, 1870, and called the " Ellsworth Twins.** 
Their food the first summer was sour milk, oil-meal, and grass. This 
produced as fine a growth as whole milk. They weighed on the 2d of 
October, at six months, 1,340 pounds. Their growth is shown in the 
following weighings : 

PmmAa. 

Jannaryd, 1871, they weighed, together 1,550 

February 30, 1871, each weight 865 pounds; together •. .... 1,730 

April 2, 1871, one year old, together 1,960 

July 2, 1871, weighed, toj|;ether 2,330 

August 24, 1871, each weighed 1,250 pounds ; together 2,500 

October 14, 1871, weighed, together 2,692 

November 25, 1871, weighed, together 2,880 

January 2, 1872, weighed, together 2,950 

January 31, 1872, weighed, together 3,062 

February 15, 1872, weighed, together 3,125 

February 28, 1872, each weighed 1,599 pounds ; together 3, 180 

March 16, 1872, weighed, together 3,265 

April 2, 1872, two years old, together ^ 3,305 

April 28, 1872, weighed, together 3,400 

July 1, 1872) weighed, together 3,575 

August 31, 1872, weighed, together 3,650 

October 26, 1872, each weighed 1,950 pounds; together 3,900 

December 6, 1872, weighed, together 4,145 

February 5, 1873, each weighed 2,150 pounds ; together 4, 300 

April 1, 1873, three years old, together 4, 500 

These steers Were fed upon grass, hay, and corn, in the open air, and 
never stabled. It will be observed that these twins reached a greater 
weight at two years and three years, with only sour milk and oil-meal 
the first six months, than the steer Uncle Abe, that had full rations 
of whole milk. This is a valuable example, showing that butter-dairy- 
men may raise excellent calves and got all the profit from the cream. In 
this case we also see a very steady and comparatively uniform growth, 
yet a gradual decline in the ratio of gain per day from the beginning. 

The error of exposure to the weather the first winter is very obvious. 
They gained the first six months (if we suppose them to have weighed 
180 pounds when dropped) 1,160 pounds, while the second six months 
(winter) they gained only 620 pounds. Had they been kept warm, they 
would, undoubtedly, have gained 200 pouifds more. Their gain the first 
year was 1,780 pounds; second year, 1,345 pounds; third year, 1,195 
pounds, a constant decrease the older they grew. But the reader will 
note the omission of one most important fact in this case, and that is, 
the amount of feed given in all the different periods; this would have 
added greatly to its interest. 

▲NOTHBB EXAMPLE. 

As teaching by example is more effectual than- by precept, another 
case of rapid growth, occurring the past year, is given. It relates to a 
gcade short-horn calf and its mate, fed wholly upon skim-milk. The 
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calf was dropped March 1, 187G. At four weeks old this calf weighed 
160 pounds, and was purchased by 0. H. Farnum, of Concord, N. H., for 
a mate to another one that weighed, at the same age, 205 pounds. His 
purpose was to raise these for oxen if they should grow alike in form 
and size. Their* feed was exclusively skim-milk, but it soon became 
apparent that the 160-pound calf was outweighing the other, and he 
abandoned the project of rearing them for oxen. At 8^ months old the 
one originally the largest, but now the smallest, was slaughtered. His 
girth was 5 feet 2 inches, and his dressed weight 522 pounds. This was 
a remarkable dressed weight, as its live weight must have been 800 
pounds J but the other calf was so much better that it was determined 
to feed it, on experiment, till one year old. The last three months its 
feed was principally skim-milk and shorts, and his girth, at the end of 
the year, was 6 feet and 5 inches, and he so fat that his hips were hardly 
discernible. He was purchased by a butcher at 10 cents per pound for 
his dressed weight, and slaughtered on the 1st day of March, 1877, at 
just one year old. His Uve weight was 1,200 pounds and dressed weight 
902 pounds. Meat, 748 pounds; hide and tallow, 154 pounds. Price 
paid« $90.20. 

These cases clearly'show that new milk is not indispensable in grow- 
ing the best calves, and, further, that the system of giving up the whole 
milk of the dam to suckle the calf is wasteful and unnecessary. 

THE PEOFIT OF BABLY MATTJBITT. 

Many more cases might be cited to show the practical effect of high 
feeding at an early age. It may be stated as an established fact that 
calves, according to breed, may, as an average, be grown to the weight 
of 800 to 1,000 pounds at one year, and from 1,200 to 1,500 pounds the 
second year. And it may be further added that the animal shall also 
have arrived at the same stage of maturity as is usual at three and a 
half to four years of age under the old system. 

M. Benault, at a cattle fair in France, in 1846, found a bull, only two 
years old, that had all his permanent teeth, and all the points of devel- 
opment and maturity in perfection, and, on investigation, came to the 
conclusion that high breeding and feeding had produced this result as a 
natural consequence; that, the growth being accelerated by the improved 
alimentation, the ripening and maturing of all parts of the system had 
made equal progress. It is therefore an error to suppose that the animal 
is as immature as its age would indicate, judged by the old system. 

It may be a mystery to some that an increased amount of food should 
be required the second year to produce a given gain in weight. But the 
reason may be regarded as twofold : first, that while the young animal 
is in its most active stage of growth the waste of its system is much less, 
in proportion to weight, than when mature ; and, second; its accumulated 
wfight the second year, on which waste accrues, is more than double 
that of the first year. Take the case of the steer Uncle Abe. Its 
weight at birth was 134 pounds, and at the end of the first year 1,036 
pounds ; it gained, therefore, 902 pounds ; half of this gain is 451 pounds, 
which, added to its birth- weight, gives 585 pounds as his average weight 
the first year. He gained 580 pounds the second year ; half of this, 290 
pounds, added to 1,036 pounds, his weight at the beginning of the sec- 
ond year, makes his average weight for that year 1,326 pounds ; and in 
the same way his average weight for the third year is 1,843 pounds. 

Now, it is evident that it must take more than double the food the 
second year to supply the waste of the system that was required the 
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first year, and the third year 60 per cent, more than the second year. 
^This, then, explains the reason of the increased cost of patting on live 
weight as tlie animal grows older and heavier. And if this be a law of 
nature, it certainly behooves the cattle-feeder to take note of it, and 
regulate his system in harmony with it. If, then, the cost of growing 
beef constantly increases with the age and weight of the animal, it must 
follow that economy requires that the animal should be sold at the 
earliest period of maturity suited to the requirements of the market. 
This period is indicated at two years ; and well-grown animals intended 
for beef should not be kept beyond this i>eriod, except when an unfavor- 
able market requires it. 

COST OF A TWO-YEAR-OLD STEER. 

Having been driven by carefully-tried experiments to the conclusion 
that profit can only be expected from full feeing under the system of 
early maturity, and that to carry out this system to the best advantage 
the animals should be raised and finished for the butcher upon the same 
farm, I pltopose, in conclusion, to examine the real margin for profit 
under this best system. 

Let us take the average gain of good thrifty calves fed upon 20 pounds 
per day of skim-milk for the first ninety days, with an average of one* 
half pound of flaxseed and one pound of wheat-middlings or oat-meal 
after the first ten days, giving much less at first, bat increasing it to 
that amount ; and the second three months, 10 iiouuds of milk, 1 ponnd 
of oil-meal, and 2 pounds of middlings per day, with pasture. The cost, 
then, of the first six mouths will be, for milk, 2,700 pounds, at i cent, 
$6.75; 30 ponnds flaxseed, 90 cents; 91 pounds oil-meal, $1.82; 272 
ponnds middlings, $2.04; 100 pounds hay daring fl^rst ninety days, 50 
cents ; pasture three months, at 15 cents per week, $1.87 ; in all, $13.88. 
With this feed the calves should average 500 pounds' weight at six 
months. 

The second six months it will require 10 pounds of hay per day, or 1,820 
ponnds, $9.10; 182 pounds of oil-meal, $3.64,; three pounds per day of 
middlings, 516 pounds, at $15 per ton, $4.10, amounting to $16.84; and 
the gain should to be 2^ pounds per day, or 410 pounds, averaging at one- 
year old 910 pounds, costing $30.72. 

The second summer, pasture at 30 cents per week will cost $7.80; 
three pounds per day of middlings, or oats, $4.10; total, $11.90. The 
second >a inter he will require 15 pounds of hay per day, or 2,730 pounds, 
$13.63; 6 pounds of corn- meal,. $10.42; 4 pounds hinu per day, $5.46 — 
$16.38 ; total cost of second .year $41.93. The steer will gain an average 
oi 1^ pounds per day, or 547 pounds, weighing at two years old 1,457 
pounds. Tbis steer will cost at our figures, at two years old, $72.65, 
and such rai)idly -matured steers will always bring, in lliis State at least, 
G^ cents, or $94.70. This would leave a profit of $22.05. But it must 
be remembered that we have estimated for the most ex|)endive lood and 
for feeding wLolly on hay as fodder, it must also be rememliered that 
although $72.65 may be considered a great price lor a two-.u*ar-old steer 
to coat, yet it is made up of the products of the farm all estiumted, and 
that the hteer will pay a handsome profit uiwn tliat, while the ordinary 
steer will cost two-thirds as much and not brmg in market mon* than 
one-tliird tbe price. 1 have raised calves upon the tbod here estimated, 
and at a cost of ouly $25 for the first year, weighing 900 pounds, sub- 
stituting straw tor halt of the hay. 

Another formula lor raising good calves and steers is as follows : The 
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same amount of milk as before, giving, after first twenty days, one-half 
pound of oat-meal and one poand of bran per day till three months old, 
then during next three months one pound oats unground and two pounds 
of bran per day, with pasture. This would make cost of first six months : 
milk, $6.75 ; oats, $1.27; bran, $2J28 5 pasture, $1.80 ; total, $12.10. The 
second six months' feed, 8 pounds of hay, with straw ad libitum^ $7.28; 
one pound of oats and two pounds of bran per day, $6.37 ; total, $13.65; 
cost for the year, $25.75. The second year the cost would be : pasture, 
$7.80; 4 pounds bran per day, with pasture, $5.40 ; cost of six months: 
summer, $13.20. Winter feeding: 8 pounds hay, $7.28 ; 6 pounds corn- 
meal,. $10.92; 4 pounds bran, $5.40; six winter months, $22.60; cost 
second year, $35.80. Total cost, two years, $6L55. 

This formula has produced an average live weight, with us, of 825 
pounds the first year and 1,360 the second year. This steer will bring 
6 cents, or $81 , and leave a profit of $19.45. I do not feed corn or corn- 
meal the first year, because the object should be to produce a large growth 
of frame and muscle, and not to lay on fat excessively. Besides, corn- 
meal is very apt to derange the digestive functions, producing a feverish 
state of system. It is, however, allowable to grind one bushel of com 
with two bushels of oats, or one bushel of corn with one of pease; but 
if pea-meal is used for calves, it should be cooked, when it will be found 
an excellent food to grow a rangy calf. A variety of food will be found 
preferable to any single kind, and we have found oats, bran, and com 
a combination promotive of both health and growth. I should advise, 
when obtainable, the use of a small quantity of oil-meal or flax-seed ; 
even a half-pound daily will have an excellent influence in winter-feed- 
ing to keep the bowels in the proper condition where roots are not fed. 

These estimates, it will be understood, are made to suit prices in New 
York and most of the Eastern States, and of course are much too high 
for the West, and higher than the prices of cattle-food often are in New 
York; but they are intended to show that with all these i)oints against 
the Eastern States cattle may be raised at a profit. We have not esti- 
mated the money-value of the manure, which would increase the profit 
side of the account into fine proportions. The best English feeders 
think themselves well paid if they can bere-imbnrsed for the cost of the 
food in the value of the animal, charging all the labor and profit to the 
manure. 

Let those farmers, who think these estimates produce steers of greater 
cost than they can afford, tabe the trouble to estimate in the same way, 
and as fairly as we have done, the cost of those common, thin, scrimped 
animals which they do raise, and compare the cost with their value in 
market, and they will then see forcibly the point we have tried to illus- 
trate. If they will figure the cost of these common steers at two years 
old, charging fair prices for what they actually eat, it cannot be brought 
under $35, aud they will seldom bring in market over $25. This system 
of full fVediug and early maturity oft'ers the only feasible plan by which 
the lands of the Middle and Eastern States may be brought into a high 
state of fertility. With this system, like the lauds of England, they 
may be caused to double their production in a quarter of «a century. 

It offers a plan by which all the crops of the farm may be fed to ani- 
mals, and so go back to euncb the soil, receiving a full compensation for 
the value of the crops in the sale of beef. And as a good augury for 
the future, it is only the best animals that can be sold to supply this 
givat opening market for our meats in England; and we trust this may 
be an effectual stimulus to the farmers of New York to strive and grow 
two animals where one has grown before, and that each animal may out- 
weigh two of its predecessors. 
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For many years there has been a search for new oatleta to American 
meat-prodncts. fTambers in proportion to population have not been 
maintained, bat size and quality have both been improved, especially in 
beeves, since the advent of the short-horn. Shipments of cured and 
pickled beef, as well as of hams, pork, and la^, have largely aug- 
mented in bulk and value; but growers and shippers have not been 
satifided, craving the higher prices of prime fresh beef, or the saving 
of heavy transportation bills by the processes of concentration. Nu- 
merous patents have been granted for extract of beef or other cooked 
land canned products convenient for safe and cheap shipment. The 
results have not been altogether satisfactory, as the profits only war- 
ranted the use of cheap beeves in Texas. Enterprising shippers 
believed it possible to send abroad our best corn-fed beef, by the use 
of refrigerating processes, in our fastest steamships, and present it in 
the principal markets of Great Britain in perfect soundness of condi- 
tion, in competition on its own merits with English beef of famous 
repute. 

Little more than a year ago a pioneer experiment was made in New 
York with such success as to command a constant extension of the 
business, until the weekly Shipments have reached an .average of fifteen 
hundred beeves, and Philadelphia and other cities have inaugurated 
similar enterprises. 

The success of the experiment has caused a sensation in England 
among producers and consumers. The Liverpool Daily News says that 
the quality of American beef is in no way inferior to that of British pro- 
duction, and can be sold at 2d. to 3d. per pound lower retail rates. About 
600 tons weekly are now shipped, mostly going to London, and taken by 
west-end clubs and other institutions. A portion is sent to Birmingham, 
where it has reduced the price of English beef 2d. per pound, and to 
other towns. Li Manchester and Liverpool a combination of butchers 
has prevented its extensive consumption. The Queen, the Prince of 
Wales, the lord mayor, the governor of the Bank of England, and other 
persons of influence have indorsed the quality of this meat, and the 
butchers themselves acknowledge it to be " good, sound meat.'' Its 
price is a further commendation, being 6^. per pound. 

The Agricultural Gazette of London, of January 29, 1877, has the 
following items of wholesskle and retail prices : 

On Wednesday last the City of Richmond arrived at Liyerpool with 808 qnartors of 
American beef, consigned to Messrs. Archer & Malthonse, of the Central Meat*Market. 
London ; 650 quarters were sold in the large towns in the north of England, and lo8 
<|narters in the London market. The prices realized for the whole^ by the carcass, waa 
tid, per ponnd. 

The sale of American beef in Dnblin on Saturday was very considerable. The 
butchers' shops in which it was sold in different parts of the city were regularly be- 
sieged by purchasers. The beef was sold at 6d. & lOd. per pound. Next week several 
■hops for the sale of beef will ox>en in the city. A panic has almost been caused by 
the sale of the beef, which is pronounced better than home produce. 

An English member of Parliament, Mr. Barclay, has been discussing 
before his constituents the probability of disastrous residts of competition 
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of American with British meat-production. He admits that it is of good 
quality, teUs where it is produced, and recites the advantages possessed 
in the great plains and mountains, from Canada to the Gulf of Mexico, 
for growing young cattle in preparation for feeding in more eastern 
localities. He deems the situation somewhat grave, but concludes that 
the ability, perseverance, and frugality of British farmers may overcome 
an advantage of a penny a pound in price. He says : 

I adhere to the opinion I ezpressed at Forfar, that if they were allowed fall scope 
and liberty in dealing with the land and crops on it in snch a manner as they should 
find most profitable, and if they, in addition, were fnUy secnred for that capital which 
it is absolutely necessary mnst be invested in land to produce the best results, I hay* 
no doubt they would meet the competition from any quarter of the world. 

Belative to the difference in price of British and American beef, he 
is thus reported : 

Before proceeding further he wished to correct what seemed to be a misapprehension 
in regard to the price which farmers in this country were setting for beef. As they 
were all aware, the farmer sold his animal alive at a price per cwt. of the carcass 
dead, and although he appeared to get a high price per pound for the beef, there had 
to be deducted from it, in comparing it with the price of American, the value of the 
hide, taUow, offal, dsc. On looking ' to the price of meat in the London dead-meat 
market, he found that for the best beef it varied from As, 6d. to 5«. 2d. per stone of 8 
pounds, the average being about As. lOd, per stone, or 7^^. per pound ; but m>m that a half 
penny fell to be deducted for carria^ to London, so that the price which a farmer 
aotuaUy got for his beef was little, if anything, over C^d per pound, or Id, more per 
pound than the wholesale price of American. Of course a difference of Id, per pound 
IS a very serions one. He would, therefore, recur .to the point fSrom which he started, 
Was the importer able to bring the beef to this oountrv and sell it at that price with 
profit T And, if so, did it pay uie producer, and would the supply be likely to continue 
or increase f 

He found from figures that the cost of bringing across the beef, including freight 
and other charges, was from £7 lOa, to £8 per ton, so that, added to the price at New 
York, would bring the -cost of the beef to 52*. Qd, or 63*. per cwt., which would leave 
the whole of the tallow, offal, &c., as a profit to the shipper ; and he believed that 
would be cbnsidered a very handsome profit indeed, and sumcient to meet certain con- 
tingencies which of course had to be encountered in every txado. Apart from th« 
figures he had given, the continuous increase of the trade, and the fact that one line 
of steamers alter another was making accommodation for carrying on the trade, 
showed that they had confidence that it could be conducted at a profit and was likely 
to continue. 

The next important question was, Could the farmers in America produce beef so as 
to be able to seU it at the price he had indicated in Chicago f Before directly going 
into that matter, he would point out the new state of things which within tne past 
few years had begun to obtain in America. For many years in Texas and other States 
in America there had been an unlimited number of cattle, but the quality of them, 
with a few exceptions, was poor, and would not suit the English market, although it 
suited, to a very large extent, the American public. In fact, there was not in that 
country a very large demand for the first quality of beef so long as the secondary 
kind could be obtamed at almost nominal prices. But now this new state of matters 
obtained, that the farmer in the United States and in Canada could get what he con- 
sidered a very good price for the hfgher quality, of beef; and the difficulty which had 
arisen now was, where was he to find his supply of young cattle for fattening f He 
could get an^ quantity of Texan cattle, but they were not very fat. After remarking 
, that the original settlers in America were generally men of limited capital, and that 
they naturally, therefore, turned to the cultivation of the cereals as the easiest way to 
get money out of the land, and that it would take time to develop the breeding of 
cattle, Mr. Barclay went on to say that in many of the older States the raising of 
stock had been developed to a certain extent, and that in Kentucky and Pennsylvania 
there were farms as well farmed and fenced as any in this country, and that in the 
former States there were some of the finest herds of short-horns. 

The London Live-Stock Journal admits that importation of meat Irom 
America is ^Hhe chief topic of conversation at the farmstead, at the 
markets ordinary, and in all places where agriculturists do congregate, 
and is the new element introduced into the stock-breeders' calculations: ^ 
also that the new year opens with <* an appreciable disturbance of tm 
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meat-market, and already tbe gloomy prophets of evil are predicting a 
time of increased pressure when the English farmer's last resonrce shall 
be taken from him." 

This trade is a very promising feature in the meat-distribation of this 
country. It may grow into a business of vast importance to our farm- 
ers. Its extension must depend upon the continuance of a difference 
between American and English prices sufficient to constitute a satisfac- 
tory margin for expenses and profits. One condition needing amend- 
ment is evidently the weight of our beeves. Were there a larger pro* 
portion of heavy, fully-fattened animals, the price realized would be 
increased above the advance in cost Feeders have their share in this 
work, and must co-operate with shippers if they would develope a per- 
manent and profitable industry. The competition will tend to advance 
home-prices in proportion to the comparative magnitude of the ship- 
ments. Such advance would tend to limit the growth of the trade, even 
to the destruction of the business, if the margin should be reduced below 
expense of shipment. A more scientific course of feeding, the exercise 
of skill and the practice of economy in all the methods oF management 
and feeding, become, therefore, essential elements of growth and suc- 
cess in transatlantic shipment of American beef. 

The history of the beginniog of this new enterprise which is hei*e pre- 
sented is the result of the investigation of Col. F. D. Curtis, of New 
York, an intelligent breeder oJT several varieties of farm-stock and an 
enthusiastic promoter of true progress in American agriculture : 

In October, 1875, Mr. Timothy C. Eastman began his first shippients 
of fresh beef from America to England. Mr. Eastman is the pioneer in 
this enterprise, which has now assumed such extensive proportions. His 
first shipment consisted of forty-five cattle and fifty sheep. In Decem- 
ber following he continued the export, increasing the number of cat- 
tle to a hundred, and from that time to the present he has made weekly 
consignments of from one hundred to several hundreds, gradusJly in- 
creasing the trade until during the close of 1876 and the beginning of 
1877 his shipments were from six hundred to one thousand per week. 
The first week in February, 1877, he shipped ten hundred and twenty- 
two cattle and seven hundred sheep. Mr. Eastman ships by the Williams 
and Guiou, the White Star, and Anchor lines of steamships. He has 
shipped about tbirty thousand in all, and has opened a market in Lon- 
don, Liveri)ool, Manchester, Sheffield, Birmingham, L^dd, Newcastle, 
Glasgow, Ediuburgh, Dundee, and other towns in England and Scotland. 
The meat is kept tresh by a process on which a patent was obtained by 
Mr. Bate, of which Mr. Eastman is the sole owner. Tbe patent is for 
preserving meat fresh by inclosing it in an air-tigbt chamber and forcing 
among it a current of cold dry air. Refiigerators,or air-tigbt chambers, 
are constructed between decks, according to the capacity of the steiimers 
or the demands of trade, the largest one being on the Wisconsin, (Will- 
iams and Guion line,) which is 40 feet wide, 100 feet long, and 7 leet 
high. These immense air-tight chambers are surrounded on all sides 
by three air-tigut walls made of matched lumber covered with air-tight 
paper, which is ma<le so by being saturated with rosin. Between these 
surrounding wdlU there is an open spi*ce of an inch and a half, making 
the walLs as perfect non-conductors as possible. 

An ice- house is constructed on one side or end of the refrigerator, as 
is most eon venient, and is tilled with ice. The ice-compartment is in pro- 
portion to the size oi the refrigerator, and is lined with galvanized sheet- 
iron. Fui.N tons of ice are required by the Bate process for saving CO 
tons ot meat. A cast-iron fan or blower is placed inside of the meat- 
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chamber, connected by a belt to a small steam-engine on the deck above. 
The fans vary in size, according to workrequired The belt is inclosed 
in an airtight box. Flues, or air-passages, 10 inches high and 16 inches 
wide, made of matched boards, extend from the fan along the bottom of 
the floor to the sides of the refrigerator, where they connect with upright 
tubes or pipes, of half the size,' which 3tand against the outer wall, into 
which the air of the refrigerator is drawn by the suction of the fan, and 
driven into the middle of the ice-chamber through a large flue made of 
matiihed boards, where it circulates through the ice and is drawn down 
and passed back into the refrigerator through an open space about three 
inches wide left at the bottom of the ice. The fan makes about eight 
hundred revolutions per minute, and is kept going constantly. These fans 
are large or small, according to the capacity of the meat-chambers. In this 
way a constant circulation of cold air is kept up during the entire voyage. 
A thermometer, susx)ended in a tin pipe which reaches from the upper 
deck down into the refrigerator, indicates the temperature, which is kept 
as near 38^ as possible. A cap is kept over the top of the pipe to pre- 
vent the escape of the cold air &om the meat-chamber. A more rapid 
circulation of air, which can be made by increasing the speed of the 
fan, will lower the temperature. The steam to run the fan-engine is 
supplied from the steamer^s boiler. 

As soon as the meat is received and put into the refrigerator it ia 
closed, not to be opened until the steamer is ready to discharge her 
cargo on the other side of the Atlantic. The quarters of beef are sus- 
pended on hooks and also laid on the floor. When hogd are shipped 
they also lie on the floor, and the meat, being packed closely, does not 
move about when the steamer rolls at sea. If the supply of ice should 
run too low, it can be added to from the stock kept on all steamers. 
Usually, however, more or less ice remains in the ice-chamber, and is 
sold at the port of destination. The meat is generally loaded at night, 
on account of the cooler temi)erature and the less liability of delays in 
getting the trucks onto the docks and alongside of the steamers. 

Only the best and heaviest beeves are^selected to be sent to Europe. 
To be the most profitable, they should weigh when dressed oot less than 
800 pounds, although lighter ones are sent on account of the scarcity of 
first-class animals. 

Mr. Eastman prepares his meat for shipment at the slaughter-houses 
at West Fifty-ninth street, New York, and at the stockyards of the 
New York Central and Hudson River Railroad, where large refrigera- 
tors have been constructed by him on the same principle as those on the 
steamers. The refrigerators, called at the slaughter-houses "chilling- 
rooms," are situated just in the rear of the platlorms where the cattle are 
killed and dressed, and are so constructed that the sides of beef can be 
run into them on cars attached to the timbers overhead. The sides of 
beef are suspended to the cars, hanging by the gambrel joint, and as 
soon as dressed are conve.^ed into the chilling rooms and transferred to 
the hooks overhead. These rooms are kept shut except when opened 
to let in (he meat, and tlx u they are closed as soon as possible. In this 
way handling the meat is avoided, and the animal heat is expelle<i as 
soon as posisible, which is considered very important in preparing meat 
for long Khipmcnts. Themeatsoon becomes hard and firm, liiehquarter 
is inclosed in coarse canvas, before being removed from the chilling- 
rooms, to keep it clean and ] prevent wearing or rubbing in handling and 
while being tiansported. In no case is the meat allowed to freeze, but 
the aim is to keep it as near the same degree of temperature as possi- 
ble. 
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The meat remams in the chilling-rooms until the Bteamer is ready to 
receive it, and {hen it is carefally conveyed on trucks with springs^ so 
as to avoid mussing. Mr. Eastman has never lost a single quarter by 
spoiling, and says ^at his beef is in better order to ship to the interior 
markets after it lands and keeps better than beef fresh-killed on the 
spot. He says that he shipped several hundred quarters last summer 
when the thermometer stood at 10(K>, and not a pound was tainted or 
spoiled. It was taken from the chilling-room at night and rapidly 
transferred into the refrigerators on the steamers, and on the other side 
of the Atlantic was sent forward under a very trying temperature. He 
thinks that the cold atmosphere effSectually closes the i>ores or sears the 
surface of the meat, so that it is not as susceptible to the effects of heat 
and taint as freshly-killed meat, while at the same time it looks as fresh 
and bright as the newly killed, and does not lose anything in flavor. 
This beef sells in the foreign markets at 7 to 8 pence per pound, and is 
pronounced just as good as the home fed, which sells at 10 to 12 pence 
per pound. The American beef is lighter, and this is really the greatest 
and possibly the only difference. If the American farmer will feed his 
cattle more, thereby bringing them to a higher condition, and making 
the beef better and more weighty, he may reasonably expect nearly, 
if not quite, the same price for his beef in the English market which the 
home-produced brings. But the light and thin beieves, which make up a 
large proportion of the supply sent to the seaboard, will not compete 
with the stall-fed short-horns and other improved breeds of the English 
and Scotch graziers. 

Oniie cost to Mr. Eastman is about $26 per head, in gold, for preparing, 
freight, and cost in transit, including commissions on the other side. 
The averaged price realized is about $90, gold. Mr. Eastman is now 
engaged in constructing three additional large refrigerators or chilling- 
rooms at West Fifty-ninth street, and will enlarge his operation accord- 
ingly. At the present time, on an average, fifteen hundred cattle per 
week are shipped from New York. 

While Mr. Eastman may be properly considered the pioneer in this 
enterprise, being the first to establish a paying trade in fresh-meat ex- 
portation, the fact should be recorded that Mr. John J. Bat«, of New 
York, made several experiments in this direction. He tells the story of 
this experimental operation as follows : 

On the 11th Febrnary, 1875, 1 shipped by the steamer Baltic, in refrijcerator, twelre 
quarters of beef, twelve sheep, and 6ix hogs. The managers of the White Star line 
thought so little of the enteri)rise that they refnsed me the use of steam to mn the 
fan-blower. The meat reached Liveq)ool in good condition by the use of hand-power 
to operate the fan. On the Gih of June following I shipped on the steamer Wisconsin 
ten carcasses of beef, thirty sheep, and tw^elvo hogs, the meat reaching Liverpool in 
good condition. On the 10th of August following 1 shipped on the steamer Britannic 
twenty carcasses beef and one hundred and forty sheep in refrigerator. The meat 
arrived in Liverpool in goo<l condition. Used steam. In October following Mr. T. C. 
Eastman made the next and all succeeding Bhipments. 

Gillett and Sherman, another large shipping firm in New York, 
slaughter and prepare their beef at the New Jersey stock-yards, 
located at Harsimus Cove, in connection with the Pennsylvania Central 
and Erie Railroads. They are sending from one hundred to three hundred 
cattle per week, and ship on three steamers of the Inman line, two of the 
Cunard line, with one steamer on the National. This firm began in August, 
1875, with a shipment of seventy-one cattle. They have sent about three 
thousand five hundred altogether, and estimate the cost of shipment and 
sale to be $23, gold, and the average sale per head to be $90, gold. Their 
largest reixigerator is in the City of Chester, (Inman line,) and will hold 
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tbred hundred cattle. They send the best cattle they can bay, none less 
than seven hnndred and fifty pounds' weight, if possible to get them. 
Their last shipment, February 1, averaged 850 pounds dressed weight. 
Their principal market is London. 

Messrs. Gillett and Sherman ship under the patent of Dr. J. J. Cravens, 
which is a process for radiating cold air and preserving fresh meat. A 
refrigerator-chamber is constructed between decks by making double 
walls of planks and lining the inside of both of the plank walls with pat- 
ent roofing-paper, and so placing the plank that where they join the cracks 
will not be opposite each other. The doors are made in the same way, 
and the whole room, fitted in this manner, is made as air-tight as possible. 
Galvanized-iron pipes, 2^ inches in diameter, connected together, are 
placed one above tfce other, reaching from the ceiling to the floor, 13 in 
all, and extend around the walls and through the middle of the room, 
tiirough which brine is forced by a Knowles bilge-pump located outside 
of the apartment. The pump runs on an average of eighty strokes a 
minute. The brine is pumped into the top pipe and runs by its own 
gravity and the pressure of the pump down through all of the pipes, and 
is returned into the reservoir from whence it came. The reservoir is a 
water-tight compartment situated alongside of the refrigerator, and is 
filled with ice and salt, at the rate of twenty sacks, four bushels to a sack, 
of Liverpool salt and forty tons of ice. This amount of ice and salt is 
sufficient for preserving the carcasses of one hundred cattle for 13 days, 
which is longer than the time usually required for transportation from 
America to England. It is calculated that the pipes will radiate a cold 
temperature for 18 feet, sufficient to keep the meat, and for any space 
beyond 18 feet another set or tier of pipes must be had. A waste-pipe 
at the top of the reservoir allows any excess of brine to escape. The 
brine is pumped from the bottom of the reservoir and returned to it from 
the refrigerator at the top, so that a constant circulation is going on and 
the extremes of cold are brought into use. The ice and salt are put into 
the reservoir a couple of days before the steamer sails, and before the 
meat is placed into the refrigerator the pump is set going to cool the 
room and have it ready for the meat, Water is put into the reafervoir 
to create a brine, if it is necessary to do so before the ice may melt suf- 
ficiently to cool the pipes. ' When the meat is put in and hung up on the 
hooks overhead — as, under this system, it is never laid on the floor — 
the refrigeratar is closed tight, and the pump kept going constantly 
during tl)e voyage. The shipper is obliged to have a man in attendance 
to regulate the pump and watch the temperature, which is kept between 
350 and 40O — as near 36^ as possible. Greater cold is produced by a 
more rapid pumping of the brine through the pipes. The steam is sup- 
plied by the steamer. A screen is placed over the mouth of the feed- 
pipe to prevent the pump getting choked. A thermometer is placed 
near the pipes, and one at some distance off, to note the degree of tem- 
perature. These are seen through a glass plate placed in the wall. After 
the refrigerators have been shut a few hours a rapid condensation takes 
place, and the pipes are covered over by coating of ice, and the atmos- 
phere is thereby rendered dry. If the temperature runs up to 40o, it must 
be reduced rapidly, or the meat will spoil. It costs $2,000 to fit up a re- 
frigerator under the Oravens patent large enough to hold one hundred 
and fifty cattle. Under the other patents the expense is not so great. 

Messrs. Gillett & Sherman have an extensive cooling-room at the 
slaughter-house connected with the New Jersey stock-yards, which is 
fitted up with an ice-reservoir and pipes the same as on board of the 
steamer. This room is used for storing the meat before shipment, but 
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these gentlemen do not think that any artilldal cooling is neoessaiy 
in winter, neither do the other shippers who prepare their meat at these 
yards. All of the quarters are bagged; that is, sewed ap in canvas. 
Messrs. Gillett & Sherman send from forty to sixty sheep with each ship- 
ment of beef, but no hogs, as they are so unsalable in the English market, 
Englishmen not having learned to eat fresh pork sufficiently to create a 
demand beyond the home-production. Forty cubic feet of space are 
estimated to hold a ton, according to ship-measurement, and the shippers 
of fresh meat are charged, according to this rating, 30 shillings, English 
money, per ton. Shippers in all cases have to be at the expense of fit- 
ting up the refrigerators, and have to furnish the engine, pumps, and 
fans, as well as the ice required. 

Under the Bate system no extra man is required to go with the ship- 
ments. Shippers are required to pay for the space occupied by the refrig- 
erators and ice-chambers on the outward passage, whether used by them 
or not. On the return voyage they are usually filled with fine goods, 
being a secure place for such freight. 

Though Gillett and Sherman are intending to increase the numbers 
of refrigerators, and are now negotiating with the National line for this 
purpose, Mr. Gillett is of the opinion that the future does not look as 
promising for success as he wishes it might. The English market is ex- 
ceedingly sensitive and changeable, and in London the prices of beef 
have been known to vary a penny in one hour, and two pence in twenty- 
four hours. They have been obliged to sell as low as four pence per 
pound, but their average sales have been about six pence, at which 
price it would pay to ship. 

In mutton we can successfully compete with the English and Scotch 
graziers, as the quality is equal to theirs, although not so fat usually or 
so thick on the rib^ and if our beef was as carefully fattened iwe could 
challenge competition, and there would be no doubt of the future suc- 
cess of the trade. 

Samuels and Company ship from New York on two steamers, on the 
National line, directly to London, whenever their steamers go out. 
Each one is fitted up with a meat-chamber large enough to hold one hun- 
dred cattle. They use the Smith process, which is similar to that of Bate. 

Daniel Tottey and Company also ship on three other steamers of the 
National line, whenever these vessels sail from America. The refrigera- 
tors on these three ships are each calculated for one hundred cattle, and 
this is the number they send forward. They use the Banta process, 
which is also similar to that of Bate. Thoy send lighter beef than the 
others, the carcasses not averaging more than 600 pounds. They do not 
contemplate, with the present outlook, any increase in their trade. 

Martin, Fuller and Company and Messrs. Morris and Allerton ship 
from Philadelphia, using the Cravens patent. These two firms together 
ship five hundred cattle per week. They have all the necessary outfit 
of chilling-rooms and other appliances under these patents which are re- 
quired to make their business a success. Live cattle are sent from Phila- 
delphia, bat not in any considerable numbers. They have also been 
shipped from New York in small quantities, but the space required is 
too great for any extensive trade. From Portland, Maine, about six 
hundred cattle are shipped weekly by Wells and Company. 

When greenbacks get to be at par with gold the margin of profit will be 
so reduced that, in the opinion of shippers, it can only be maiutained 
by a reduction in home cost and a better quality of meat, so as to com- 
pete more successfully with the foreign beef. It is not probable that the 
cost of transportation of cattle from the West to the seaboard, and also 
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across the Atlantic, can be much redaced. A more Bjstematio and 
thorongh' manner of feeding mast be inaugarated to cheapen the pro- 
duction. An increase of production will not meet the requirements of 
the case unless such increase is improved in quality much beyond the 
average rate now sent to market. Stall-feeding must take the place of 
the wasteful and careless fattening in the pastures and corn-fields as is 
now generally practiced. Let the vast areas of pasture in the border 
States and Territories be employed for breeding and feeding the cattle 
until they are two years old, and then let them be sent forward to the older 
sections to be fed a year on com and rounded up to the proportions of 
the foreign demand. 

The following extract from the London Mark Lane Express of Janu- 
ary 15 will be of interest here : 

The excitement apon the snhjeot of the importation of meat from America increases 
as the news of larj;e freights received cironlates through the country, losing nothing, 
we may depend, in its course. There is no doubt that the large supplies recently sent 
to London and Liverpool have had a considerable effect upon the trade of those im- 
portant meat-markets, although up to the present, prices in the country have not been 
appreciably affected. The present supplies of American meat, if spread anything evenly 
over the country, would be absorbed without producing any noticeable effect upon the 
demand of homo-produced meat. But the supplies are not, nor are they ever likely to 
be, evenly spread over the country. Indeed, in hot weather, unless the cold-air proc- 
ess is kept up after disembarkation and during transit by rail, the foreign meat cannot be 
sent far into the inland districts. What, however, will amount to the same thing will 
be this, that the price of meat being lower in London and other large ports than in the 
country markets, less home-grown meal will be sent to the former, and the supply, and 
therefore the prices, will be again equalized. Then, as we have remarked, if the 
American supply is not larger than it is now, its effect upon the price of meat will be 
infinitesim^. But there are those who tell us that the trade is only in its infancy, and 
as we know*but little of the resources of America for meat-producing, we cannot dis- 
prove the prediction. Only last weok one large importer stated that he had a thou- 
sand carcasses of beef, and as many of both mutton and pork as well, on the sea be- 
tween New York and Liverpool. Such little recitals as that are calculated to cause 
alarm ; but until we know more about American resources it will be foolish to gladden 
the hearts of consumers and cause producers to tremble with visions of cheap meat. 
It has not yet been proved that America can keep up her present shipments of meat of 
fine quality, and it would not pay to send any other ; still less that she can increase 
the supply. Nor has it yet been shown that American fcirmers can rear and fatten bul- 
locks to send to England and sell with a profit at six pence a pound. We could not do 
it here with land rent free. 

A new impalse has been given to the business by the increased facili- 
ties for handliDg meat on its arrival in England. An immense refriger 
ator, covering an area of nearly an acre, with nnmerous apartments, 
each of which contains a cooling apparatas like that in use on the 
steamers, has been built and is used for storing the meat and obviating 
the necessity of immediate distribution and compulsory sale at any 
price that could bo obtaiued at the moment. 

The following ofQcial figures show the increase of this trade in eighteen 
months : 
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Statmmt of the quantity and value of freth hoef exported from the United Statee to Great 
Britain during the eighteen months ended March 31, 1877, furnished hy Dr. Young^ Chitf 
of the Treasury Bureau of Statistics, 

[Prepared by the Barean of SUtistica.] 



Year. 



1875. 
1875. 
1875. 
1876. 
1876. 
1876. 
1876. 
1876. 
1676. 
1876. 
1876 
1876. 
1876. 
1876. 
1876. 
1877. 
1877. 
1877. 



IToBtk 



October 

November.. 
Deoember.. 
January — 
February.. 

March 

April 

May 

Jane 

July 

Angiut.... 
Septeoiber . 
October .... 
November.. 
December.. 
Jaanary.... 
February... 
March 



Total 2D, 601, 250 



From New York. ! From PhUadelpfaia. 



PonndA. Dollars. ' Pounds. 

I 



36.000 
36,000 
134, 000 
162,000 
202.000 
302,000 
S56.000 
012,000 
140,000 
170,200 
365.000 
451, 5:>0 
569, 075 
974, 460 
036, Oi^O 
796,000 
G05, 610 
262, 355 



10, 

12, 

24, 

24, 

106, 

77. 

88, 

101, 

134, 

218, 

224, 

275, 

2r)7. 
If:., 
2?:i. 

547, 



150,610 
. 1,219,500 
737, 500 
776, 450 
1,348.000 
445,500 



2,588,439 4,677,560 



Dollars. 



14,308 
115,853 

6d,062 

69,880 
127,619 

43,323 



438,044 



Year. 



Month. 



To England. 



Pounds. 



Dollars. 



To Scotland. 



^oonds. ' DoIIarn. 



Total exports. 



Poonds. Dollars. 



1875 
1875 
1875 
1876, 
1876 
1870 
1876. 
1876, 
1876, 
1876 
1876, 
1876, 
1876, 
1876, 
1S76 
1877, 
1877, 
1877. 



October... 
November. 
Deoember. 
January... 
February.. 

March 

April 

May 

June 

Jtily 

August .. 
September 
October . . . 
November. 
Deoember. 
January... 
February.. 
March 

Total. 



36,000 

36.000 

134,000 

162,000 

292,000 

303,000 

1,256,000 

912,000 

940, 000 

645,200 

1,037,000 

1, 838, 550 

2.202,685 

3, 598, 980 

3, 364. 480 

2.312,450 

4,410,610 

5,099,055 



2,800 

2.800 

10,700 

12,700 

24,000 

24,300 

106, 400 

69, 400 

72,000 

44,500 

101,811 

154,275 

185. 088 

331,402 

2«6.055 

226, 430 

371, 5.37 

435,585 



100,000 
200,000 
525,000 
328,000 
613,000 
517,000 
55)5, 000 
410. 000 
260.000 
543,000 
1, 608, 800 



8, 000 
16,000 
56,750 
33, 000 
63, 730 
53, 0.IO 
60,000 
39,850 
29,000 
49.900 
154,500 



36,000 

36.000 

134,000 

163,000 

292,000 

302,000 

1.256,000 

1,012,000 

1,140,000 

1,170.200 

1,365,000 

2,451,550 

2, 719, 685 

4, 103. 080 

3,774,4f<J 

2,572,450 ! 

4, 953, 610 

6, 707, 855 I 



2.800 

2.800 

10.700 

12,700 

24,000 

24,300 

106,400 

77,400 

88,000 

101,250 

134.811 

216,005 

239,038 

391,402 

325,905 

855,480 

421,457 

990,085 



28,579.010 



3. 461, 803 



5,699,800 I 564,680 



34.278.810 I 3.026.493 
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[The Secretaiy of the Treasury having submitted to the Department 
of Agricnltare the question, Whether the disease of rinderpest could be 
transmitted to this country through the medium of dry or salted hides t 
the response was the following opinion by Prof. James Law, of Oomell 
University.] 

In answer to th^ question submitted to me, I would reply that while 
perfectty fresh hides, like all other products of the victims of the 
rinderpest, are capable of communicating the disease, no authentic 
instance can be adduced of its conveyance by dried (hard) or salted 
hides. On the contrary, a number of experiments, instituted with the 
object of trying this question, has established that dry or salted rinder- 
pest hides are harmless. These experiments have been conducted in 
both east and west of Europe with similar negative results. Dr. 
Bawitsch made ^* many experiments with dried hides, and with skins 
which had been hung up in the open air and exposed during 
twenty-four hours. These i^ins never infected a single animal. On the 
same cattle were afterward laid fresh hides, or they were inoculated 
with fresh virus, and they died. Professor IBrauell also experimented 
largely by inoculating cattle with dried skins and dried hair, but when 
these articles were inoculated more than forty-eight hours after their 
removal from the animal furnishing them no case of infection resulted. 
These experiments were conducted in the Bussian steppes. In the 
north of Europe, Weith, Lorinzer, and Spinola have found the hides 
infecting on the eig^hth day after removal from the body. "So doubt the 
cold, perhaps even 'the freezing, of the elements prevented their decom- 
position. But the disease has nowhere been even plausibly traced to 
dry or salted hides. 

Contrary to what is true of most animal poisons, that of rinderpest 
ia very easily destroyed, and it seems probable that the chemicsd 
changes occurring in skins rolled up in balls or hung up so as to be freely 
exposed to tbe air are quite sufl^cient tiO destroy the contagion. As an 
instance of its rapid extinction I may note that at the experimental 
stables at Albert Veterinary College, London, in 1866, sick and healthy 
animals were kept in adjacent stables, under one roof, and looked after 
by the same attendant, who thrice a day supplied the wants of the 
healthy and those of the diseased. On no occasion did he return to the 
healthy for several hours after visiting the sick, and in this interval the 
virus about his clothes must have been decomposed, as this state of 
things lasted several weeks without any harm coming to the sound cattle. 
Finally Professor Gerlach, of Hanover, visited the sick animals, and 
went straight from them into the stable of sound stock, with {he result 
that two days thereafter two of those showed signs of rinderpest, and 
the stable was permanently infected. 

In view of sucb facts as the above, most European nations permit the 
free traffic in dry and salted hides, and we may do so with equal safety. 
Even if they came more in contact with cattle than they do after the 
21 A 321 
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importation, the fiAots would not warrant ns in stopping the trade. Only 
it must be carefally guarded against abuse, as frozen hides, or those 
that have been stripped from the victims on board ship and hurriedly 
salted to qualify for admission, may introduce the disease, and the accli- 
matization of such a poison in the continent is far more to be dreaded 
than any temporary loss, however great. Fresh and frozen hides must 
be rigidly excluded. 

The distiuction made by Mr. Thompson between the hides of calves 
and grown cattle cannot be supported, as rinderpest, like other conta- 
gious diseases, proves congenital; but calves' hides, Uke others, may be 
admitted when thoroughly dried or salted. 

It must not be inferred that the contagion of rinderpest is always 
destroyed by drying. On the contrary, it has often been conveyed long 
distances in dried fibrous material — ^notably in hay and straw — ^in which 
case the exclusion of the air is probably the cause of its preservation. 
An importation of the malady into the north of Scotland, in the middle 
of the last century, was made through the medium of Dutch hay. 

Hon. D. Christie is in error in saying thaX, pigs are susceptible of this 
disease. In one instance only, at the Jardin des Plantes, was an animal 
at all related to the pig (the peccary) affected; while, on the other hand, 
in all the countries of Europe pigs have mingled continually with the 
diseased cattle during each epizootic of rinderpest without a single case 
of infection of the species. 

While the restriction placed upon cattle should be extended to all 
ruminants, horses and pigs ought to be admitted without quarantine, but 
with the simple precaution of sponging the one with a weak solution of 
chloride of lime or carbolic acid. Any fodder or litter accompanying 
them from infected countries should be burned, and all clothing packed 
in trunks or boxes should be fumigated with sulphur smoke or heated 
to a temperature of 140° Fahr. 

I feel called upon to add that, in my opinion, the clause providing for 
the admission of blooded stock on a consular certificate must render the 
whole order a dead-letter. What but blooded stock 4s imported into the 
United States from Europe 1 And how is a consular certificate to pro- 
tect us against a disease that may be contracted on the infected quays 
at the time of shipping t We have already imported apthous fever, in 
.1870, exactly in this way: Two fine short-horn cows, taken from a sound 
herd and in every way worthy a certificate of health when they started, 
contracted the seeds of the disease at the shipping-port of Liverpool, 
passed through it on the Atlantic, were landed at Quebec, and conveyed 
the infection to the herd of their owner, whence it spread throughout 
Canada and over the I^orthern States. Now, this afiiection has a shorter 
period of latency than rinderpest, and was, therefore, less likely to 
escape detection. Having, then, already imported apthous fever with 
blooded stock taken from healthy herds in England, what guarantee have 
we that we shall 'be saved from a similar introduction of rinderpest f 

To sum up, I would advise the following : 

1. That all ruminating animals, of whatever breed, be subjected to ex- 
amination by an expert, to a quarantine of four days, and to a disin- 
fection of their surfaces with a weak solution of chloride of lime or car- 
bolic acid. 

2. That horses and swine be admitted, without quarantine, after their 
skins have been disinfected as above; and 

3. That all thoroughly-dried hides, and such as have been salted in 
Europe before shiping, be admitted without any restriction. 
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RECENT INVENTIONS FOR INSECT DESTRUCTION. 



•By Dakiex Breed, Washington, D. C. 



There are few crops cultivated in any part of the country that are 
not at some period of their growth liable to injury from some form 
of insect life. Some of our agricultural districts have, within a few 
years past, been signally visited, and in some sections extensive crops 
have been wholly destroyed. Kansas, Colorado, and adjoining States 
have suffered severely, even to such an extent as to call for legislative 
action both from the State and General Governments. 

Many of the older States have, in view of the gradual encroachment 
of predatory insects, by legislative enactments endeavored to check 
the evil b^ making it a penal ofiense to destroy insectiverous birds, and 
there is little doubt thai such laws have resulted in much benefit, 
especially to cultivators of fruit. 

Some crops appear to l^ more exposed to the depredations of insects 
than others, the protection of which has called into action the inventive 
genius of man, and patent rights have been sought for the construction 
and use of machines and instrumentalities designed for that purpose. 

Among the most exposed may be named the cotton, potato, wheat, and 
other small grain and grass crops. A machine or device that will afford 
protection to one class of plants may not to another. For example, the 
cotton-plant is preyed npon by the army-worm, larva of a night-flying 
moth, (Leucaiiia unipuncta^) and the cotton- worm, larva of an olive-brown 
moth called Aletia argylUwea. From the well- 
known nocturnal habits of these moths, and the 
certainty of their being destroyed by a light, a 
cheap and effective mode of destroying them, 
shown in the annexed figure, has been adopted. 
It consists of a pan of viscid mutter placed npon 
a stake, which is set in the field of cotton at 
suitable distances. A block of wood is placed ( 
in the center of the pan, upon which is i>laced 
a lighted glass lantern. The moths, being 
attracted by the light, dash against it and fall 
into the pan, and are thus destroyed before 
depositing their eggs upon the tender leaves of 
tJie growing plant. 

The army-worm is arrested in its migrations 
by plowing a deep^ furrow around the field, and 
making it smooth by drawing a smooth log of 
wood along the furrow. The worms fall into 
this, and are unable to ascend the steep sides. 
A safe and novel method for killing the worms 
has recently been invented. It is shown in 
Figure 2. It consists of a sheet-iron furnace, having the form of a half 
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cjlmder, tapered at the ends, in which a lire is bailt, and this heated 
furnace, being drawn along the farrow, destroys the worms. Previous 
to this invention it was customary to strew dry staw along the furrow 
and set fire to it, but this was often attended with danger. This heated 
iron boat can bo used without danger, and at the same time it serves to 
keep the inside of the furrow in a smooth and firm condition. 

Fig. 2. 





The potato-plant has for many years been exposed to the depreda- 
tions of an insect commonly knowh as the potato-fly, (Cantharis vittatOj) 
now generally knowii under the name of Lytta vittata. Various modes of 
treatment have been adopted for its extermination. Latterly a new 
enemy has appeared, known as the Golorado beetle, {Doryphora deoemli- 
neatOj) which is more destructive than the former, 
s The unusual ravages of these, especially the latter, have awakened a 
spirit of inquiry as to an appropriate remedy, and a number of valuable 
inventions have resulted firom such investigation. Among these, we find 
one for sifting Paris green (arsenite of copper) upon the growing plants, a 
view of which is shown in figure 3. But it has been seriously questioned 
m m^^mf " whether tb© ase of a deadly poison 

»H .J, Ba^^^f.^iMjMUL. — I up^jj food-producing plants is a jus- 
tifiable proceeding. Is it not pos- 
sible that the pores of plants thus 
D iS^li treated will absorb some of the poi- 

sonous.elements, thus rendering the 
product unfit for the human stom- 
ach T It is, on the one hand, claimed 
that in those sections of the country 
Fig- 3. where Paris green has been used 

no evil has resulted from its use. On the other hand, some well- 
informed physicians claim that gastric diseases are more prevalent 
where it is ireely used than in adjoining sections where it is not used. 
It is undoubtedly true that destruction by mechanical means is a safer 
method. 

Among the mechanical devices there are two that seem to be quite 
feasible. The one shown in figure 4 may be described as follows : The 

rear end of the machine is mounted upon 
two wheels. A trough, with a runner- 
like bow, containing some adhesive mat- 
ter, is suspended upon each side of the 
row. A vibrating arm or beam, carry- 
ing whisps or brushes, is adjustably sus- 
pended from the frame, and as the ma- 
chine is pushed along astride the row of 
plants the insects are shaken into the 
troughs, from which they are unable to 
escape. 
Another machine, constructed upon 
Fig. 4. the same general principle, instead of 

having a trough, with adhesive matter, to entrap the insects, is pro- 
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Fig. 5. 



vided with a pair of crushing-rollers, as shown in figure 6, between 
which the insects are crushed. The ma- 
chine is supported upon two wheels, one in 
the rear of the other. The body is hopper- 
shaped, with a pair of crushing-rollers at 1 
the bottom. On each side there are re- 
volving-wings, which sweep .the insects 
into the hopper, and in addition to these ^ 
there are two gathering-fingers, which* 
support the vines during the passage of 
the machine. 

" The destructive insects, popularly known in this country by the name 
of grasshoppers, but which in our version- of the Bible and other works 
in the English language are called locusts, have, from a period of very 
high antiquity, attracted the attention of mankind by their lamentable 
ravages. It should be here remarked that in America the name of locust 
is very improperly given to the Cicada of the ancients, or the harvest-fly 
of English writers.^ — Harris. In what may be here presented, the terms 
"locust'' and "grasshopper'' may be taken to mean one and the same 
insect, of which there are a number of species, all of which belong to the 
order Oriltoptera. From accounts we have in the Bible, and the relation 
of modern travelers in the East, we learn that this insect has again and 
again proved a terrible scourge to the inhabitants of that quarter. Al- 
though the ravages of locusts in America have not been so destructive as 
in the eastern continent, yet they have been sufftciently formidable to at- 
tract attention, and not unfrequently have laid waste considerable tracts 
of country, and thus have occasioned no little loss to the cultiva- 
tors of the soil. More than a hundred years ago different parts of 
New England suffered severely from the ravages of locusts. It is 
stated in Williamson's History of Maine that in 1743 and 1766 they cov- 
ered the whole country and threatened to devour every green thing. 
Indeed, so great was the alarm they occasioned among the people, that 
days of fasting and prayer were appointed on account of the threatened 
calamity. 

Colorado, E[ansas, Minnesota, and other Northwestern States and 
Territories have, of late years, suffered severely from this locust- 
scourge. A convention of governors has been held to devise ways and 
means to stay their destructive ravages, and a commission has been 
created by Congress to investigate the subject, and, if possible, to 
devise means of relief. 
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In thirty-six States there are now thirty-nine colleges which have 
received the congressional land-grant of July 2, 1862. There are also 
branch institutions in Georgia and Missouri. The Agricultural and 
Mechanical College of Texas has been opened during the year. All the 
colleges are now in operation, except that of Florida, which is expected 
to be opened early in 1877. The professors and assistants in these col- 
leges during the year numbered 473, and the students, 4,211. There 
are eleven States which have not sold all the scrip or land granted by 
Congress; IIliDois, Iowa, Kansas, Michigan, Minnesota, Missouri, Ne- 
braska, Nevada, New York, Oregon, and Wisconsin. They have sold 
during the year 51,405 acres, at an average price of 94.41 per acre, and 
1,463,505 remain unsold. The largest average price obtained per acre by . 
any State was $8.38^ by Michigan, and the smallest, $2.20, by Iowa. The 
annual interest received by the agricultaral and mechanical colleges of 
the several States ^om the proceeds of all the lands thus far sold 
amoQuts this year to $525,745. Thirty-four of the colleges have farms, 
which contain, in the aggregate, 15,418 acres, and their estimated value 
is $1,321 ,002. Statistics more in detail may be found in the tables at the 
close of this article. 

It will be seen that in some of the colleges of which a report is made in 
the folo wing pages, the number of students pursuing agricultural or me- 
chanical studies is much smaller in proportion to the number in attendance 
than in others. This may be owing to several causes. In some cases 
the colleges have been recently established, and have not yet been 
brought into practical working order ; in others the students were poorly 
prepared when they entered, in consequence of the low standard of 
education in the surrounding country, and in others inducements were 
greater to enter upon other courses of study which seemed to promise 
more immediate profit ; but these embarrassments are gradually becom- 
ing less, and when agriculture and the mechanic arts require higher quali- 
fications for their practice and become more remunerative, they will, 
no doubt, entirely disappear. Some of the colleges have already at- 
tained a high standard of excellence, considering the time they have 
been in operation and the fact that they have largely to educate their 
own educators. A large number of students graduate at these colleges 
every year, and enter ui>on practical farming and the mechanic arts, or 
become professors in industrial institutions of our own or other countries. 

AT.A-RAMA- 

Agricultural and Mechanical College ofAlahamaj at Anhurn ; Eev. L T. 
Tichenorj D. D., president. — *'Our college," say s the president, '4s steadily 
increasing in popularity. The people of the State are beginning to 
understand our aims and to appreciate our efforts." During the year 
French and German books, plates, and models, and various kinds of ap- 
paratus have been imported for reference and illustration of the difier- 
ent branches taught. 
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The college-farm contains 100 acres, and is valued at $2,000. The 
noil is naturally poor, but by skillful cultivation and manuring \t has 
been greatly improved. Crops of corui wheat, oats, cotton, grasses, and 
a great variety of vegetables have been cultivated during the year. Not- 
withstanding the season was very unfavorable, in consequence of severe 
drought, corn yielded 50 bushels, wheat 18^ bushels, and cotton 400 
pounds per acre. The great success attending the efforts to improve 
the fertility of the college-farm has excited much interest among the 
neighboring farmers, and led to a general improvement of the agricult- 
ure of the surrounding country. Similar success has attended the 
labors of the superintendent of the experimental farm, called the Ex- 
perimental Station, near Gourtland, in the valley of the Tennessee 
Biver, referred to in our report for 1876. The superintendent says: 
*^ The grasses are splendid, far exceeding my most sanguine hopes, and 
came out of the drought unscathed, except timothy, which is not so 
promising. They are the admiration of all who see them, and demon- 
strate that ours is a grass-growing country. 

The college building, represented in the accompanying engraving, is 
a fine brick ediiice, 70. feet long, 60 wide, and three stories high nbove 
the basement, and is said to be the best-constructed building in the 
State. In the basement there are seven rooms, and twenty-six in the 
stories abovel They consist of lecture, recitation, professors' laboratory, 
cabinet, library, drawing, reading, assembly, and ordnance rooms, and 
a gymnasium. They are well finished and airy, those of the basement 
being 10 feet high, of the first and second stories 17, and of the third 13, 
and each of the towers is 85. The sum of $1,400 has been expended 
during the year for improvements of various kinds and repairs on the 
buildings. The annual interest derived from the proceeds of the con- 
gressional land-scrip is nominally $20,280, but in consequence of the 
depreciated State certificates in which it is paid the college actually 
receives, on an average, only about $16,224 

Professors during the collegiate year, 5 ; assistants, 2 ; students, 104; 
pursuing agricultural or mechanical studies, 80. 

ABKANSAS. 

Arkansas Indmtrial University^ atFayetteville; JV.P. GaieSyA.M.jpresi- 
dent — ^The annual interest derived from the proceeds of the congressional 
land-grant now amounts to $10,400. The experimental farm contains 
160 acres, and is valued at $12,000. Experiments have been made 
in testing the qualities and adaptability of Tappahannock wheat, 
Surprise oats, and clover. Ten acres seeded to clover, which has 
been considered a very doubtful crop in Arkansas, have yielded very 
largely, and indications are that.it will succeed well in that climate on 
soil properly prepared. All the labor on the farm has been performed 
by the students at prices varying from 5 to 10 cents per hour, according 
to their efilciency or skill. 

Professors in the university, 9; assistants, 3: students, 270; students 
in the agricultural course, 25 ; in the mechanical, 20. The professors give 
instruction in common in the university and the agricultural and me- 
chanical department. 

OALIFOBNIA« 

University of California — Colleges of Agriculture and Mechanics^ at 
Berkeley; John Le Conte, M. D., president — The course of study in the 
college of agriculture has been so changed during the year as to include 
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three instead of two years in the nndergradaate course, general and 
economic botany being tanght in the sophomore instead of the junior 
year. Students are not only enrolled in separate colleges, bat in each 
college they may enter on regular or special courses. The special courses 
are adapted to those who desire to acquire proficiency in a single branch, 
or who are unable to remain Idng enough to pursue a full course. Spe- 
cialists are also received into post-graduate courses in chemistry and engi- 
neering, and such other specialties as may be provided by the heads of 
the different departments. An opportunity is thus offered to any student 
who may feel himself deficient in a branch of study which he has pur- 
sued in the regular course to acquire such additional information as he 
may desire. 

The annual interest derived from the proceeds of the congressional 
land-grant, is now $45,000. The college-farm contains 200 acres, and 
valued at 8200,000. This includes the whole domain at Berkeley, 
40 acres of which have been under cultivation with experimental 
crops. It is the design of the university to develop this domaia 
for the purpose of illustrating the capabilities of the State for special 
cultures, as forests, fruits, field-crops, &a It will, therefore, be the 
station where new plants and processes will be tested and the results 
made known to the public. Experiments have been made^on the effects 
of different depths of plowing and on five kinds of fertilizers in the pro- 
duction of wheat and oats. In the laboratory, investigations have been 
conducted in the analyses of soils, subsoils, fertilizers, waters and their 
purification, grape sirups, seeds of the Bhamnui Oalifamious^ proposed 
as a substitute for coffee, and of commercial products for economic use. 
The garden of economic botany has also been improved by grading and 
underdraining. 

Professors in the colleges, 10 ; assistants, 9; students, 60 ; professors 
in all the departments, 12 ; assistants, 23 ; students, 307. 

CONNBOTIOUT. 

TdU College — Sheffield Scientific School at New Haven; Bev, Noah For- 
ter. D. D., LL. i)., president. — ^The Peabody Museum of Natural Histoiy, 
referred tp in our last report is now completed, at a cost of $140,000 ; 
including cases, $175,000. The money was given for this purpose by 
George Peabody, of London. The plan of the building is so arranged 
that it can be enlarged at any time when more room is needed with- 
out injuring its symmetry or beauty. The basement is devoted to the 
sandstone collections of fossil foot-prints firom the Gonnecticut Valley 
and to work and store rooms ; the first story, to the mineral-cabinet 
and recitation and lecture rooms; the second, to geology; the third, 
to zoology: the fourth, to archseology and ethnology. A part of the 
collections have already been deposited in their appropriate rooms and 
systematically arranged. The museum is now open to students daily. 
Instruction in mineralogy, zoology, and comparative anatomy will be 
given in this building, and the laboratory of determinative mineralogy 
has already been moved into it. During the past two years two pro- 
fessors have been added to the faculty of the school, William O. Mix- 
ter. Ph. B., professor of chemistry, and Sidney I. Smith, Ph. B., profes- 
sor of comparative anatomy. These professorships are both new, and 
the gentlemen selected to fill them have prepared themselves by study 
in this country and in Germany with special reference to the particular 
branches they are required to teach. 

Large additions have been made to the zoological collectaons, consist- 
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ing of fishes, insects, and a vast nnmber of the lower orders of inverte- 
brates« The geological cabinet has also been increased by several 
thousand species of interesting vertebrate fossils, collected in different 
parts of our country. Among the especially interesting additions may 
be mentioned the skeleton of the celebrated mare Esnea, imported from 
Arabia, and a series of fifty casts of human and other mammalian 
brains, obtained from the Boyal College of Surgeons, London. In geol- 
ogy, excursions are made for the purpose of examining geological phe- 
nomena and making special collections of rocks and minerals. The 
governing board in their report say that the school has always had stu- 
dents pursuing agricultural sudies, altliough the number taking the 
regular agricultural course has been small ; that its teachers in agricult- 
ure fh>m the foundation of the school have wielded a powerful influence, 
not only in this State, but also throughout the whole country, in matters 
appertaining to both practical and scientific. agriculture, and that the 
trustees have constantly endeavored to carry' out the intent of the con- 
gressional act of 1862 in every particular. The annual interest derived 
from the proceeds of the congressional land-grant is $8,100. A dona- 
tion of $1,000 has been made for painting Sheffield Hall, and the work 
was completed during the summer vacation. 

Professors in the scientific school, IG ; assistants, 15 ; students, 230 ; 
professors in all the departments, 45 ; assistants, 41 ; students, 1,021. 

DELAWARE. 

Delatoare OoUege^ at Newark; WiXliam H. Pumell^ LL.D., president.— 
No changes have been made in the general management of the college. 
The annual interest derived from the proceeds of the congressional land- 
scrip grant is now $4,980. The professor of agriculture has a farm of 
80 acres. The students cultivate portions of it for instruction in prac- 
tical agriculture, while those who perform labor not educational receive 
a liberal compensation, by which they are enabled to pay a part of their 
college expenses. It is the design of the college to give the students 
such a course of thorough instruction in agriculture as will enable them 
to conduct the operations of the farm intelligently and profitably, and, 
at the same time, secure thorough mental discipline by the introduction 
of such other studies as constitute a substantial education. The usual 
crops have been cultivated on the farm, among which the sugar-beet 
has received special attention by the professor of agriculture, who prom- 
ises a full account of his experiments and their results in a report soon 
to be published. 

Professors, 5 ; assistants, 3 ; students, 43, 16 of whom were pursuing 
agricultural or mechanical studies. 

FLORIDA. 

Florida State AgriouUural OoUege^ at Eau OdlUe; Mr. William Wafkin 
Hicks president of the trustees^— The college building, referred to in our 
report of last year, has been completed. It is fire-proof, having stone 
partitions between the rooms and a tin roof, and is designed principally 
for lecture-rooms. A dormitory, tool-house, and other outbuildings have 
also been built during the year. The trustees intend to erect the main 
college edifice and several cottages as soon as the means can be fur- 
nish^. The college has not yet been opened, but it is expected that 
the work of instruction will commence early in the spring of 1877. Pro- 
fessor A. 6. Hill has been employed by the trustees to take charge of 
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the buildings, the improvement of the colle^egronnds, and the experi- 
mental farm. A fine pair of mules and the necessary tools for farm- 
work have been provided, and a beginning has been made in clearing up 
the farm for planting an orange-grove and other tropical fruits. 

Tbe annual interest derived from the proceeds of the congressional 
land-grant now amounts to $t),068, and is paid regularly in gold. The 
college owns 4,000 acres of good land, mostly wild, which is valued at 
$5,000, and the improvements already made at $2,500. Of this land, 
2,320 acres, besides several village lots, were given by W. H. Gleason, 
and 1,000 by W. R Amo. 

An avenue nearly two miles long and various cross-streets about 
the buildings have been opened and are in good condition for travel. 
An avenue has also been opened from Indian Kiver to Lake Washing- 
ton, a distance of six miles. It passes through the college lauds and 
greatly increases their value. About one hundred lots in the vill^e- 
plat have been surveyed &nd will soon be put into the market for sale. 
All the land, except what is reserved for the college grounds, park, and 
experimental farm, will ultimately be sold for the benefit of the college. 
College Place is opposite to College Park, and is designed for the site 
of the main college edifice. The location is high, salubrious, and pio- 
tuiesque. 

aEORGIA. 

University of Georgia — Oeorgia State College of Agriculture and the 
Mechanic Art», at Atfiens; Bev. Henry H. Tucker^ 2>. 2>., LL. D,, cha^ 
cellor of the university ; L. H. Charbonnier^ A, M^jpresidewt of the college. — 
No important changes have been made during the year. A considera- 
ble amount of apparatus has been purchased for illustration in natural 
history and chemistry. The interest derived from the proceeds of the 
congressional land-grant is now $17,010, of which $3,000 are paid to 
the North Georgia Agricultural College, at Dahionega. The college 
farm contains CO acres, and is valued at $1,500, not including the stone 
house on it, which originally cost $24,000. Experiments have been 
made on the farm in tbe culture of cotton^ corn, wheat, oats, and pota- 
toes. The prominent agricultural studies with which the students are 
required to become familiar are agricultural chemistry, physics, mechan- 
ics, botany, zoology, economics, geology, and jurisprudence 

It is proposed by the trustees to put in operation, as soon as means 
will permit, a physical laboratory, in which students will have an oppor- 
tunity of experimentally verifying the laws of mechanics and physics 
illustrated in the lecture-room j such as the laws of the mechanical 
powers, friction, specific gravity, hydronomics, heat, electricity, and 
magnetism. A large hall, 34 by 50 feet, is used by the students in 
drawing. They are employed in this exercise during a part of the 
course from one to two hours each day. The full course includes 
orthographic and isometrical projections, development of surfaces, prac- 
tical perspective, linear, free-hand, and object drawing, building and 
architectural drawing, masonry drawing, drafting for carpenters, me- 
chanical drawing, drawing and shading from solid objects, drawing 
copies, as teeth of wheels, details of the steam-engine, lathes, drilling- 
machines, pumping-machines, and hydraulic-presses. The students are 
exercised in military taetics three times a week during the year. The 
State legislature, at its last session, granted to the university two hun- 
dred stands of arms, to be used by the students of the State college and 
the academic departments. One hundred stands have, already been 
received. All the students of these departments are required to take 
part in th4» regular military drills unleM excuiif^ for UrtiAf^tory niaaoni. 
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Professors in the college, 8; students, 93; professors in all the de- 
partments, 28 ; assistants, 5 ; students, 512. 

ISorth Georgia Agricultural College^ (a department, of theuniversity^) at 
DahUmega; Damd TT. Lewis^ A.M.y president — The part of the annual 
interest received by this college on the proceeds of the cougressional 
land-graut is $3,000. The college-farm contains 25 acres, and is valued 
at $1,000. Id coQseqnence of its limited means, and for oth^r reasons, 
the college has not been able to enter upon experiments in practical 
agriculture on the farm. Most of the young men in the college are the 
sons of farmers, who have more knowledge of farming than of books. 
As soon as they are sufficiently advanced in the rudimentary branches, 
they will enter ui)on a regular course of instruction in agriculture. 
Education in that part of the State is in a backward conditioo, and the 
board of trustees have been making streunous efforts to raise the 
standard by establishing common schools in all parts of the surround- 
ing country, and educating competent teachers to instruct them. For 
this purpose a normal, department has, for some time, been established 
in connection with the college, and no fewer than fifty young men and 
women who received^ their education in this school were engaged as 
teachers during a portion of this year. 

The trustees are now fitting up rooms, which will be free of rent, 
expressly for young men who obligate themselves to teach in the fall 
months. By these facilities, and £ree tuition, the expenses of living 
have been much diminished, and students, by dubbing together, have, 
in some instances, reduced them to about $6 per month. As soon as 
the students and people are prepared for it, and means can be provided, 
it is proposed by the trustees to establish a school of mines as a depart- 
ment of the college. Dahlonega is located in the midst of the gold-belt 
of Georgia. Gold-mines exist in the immediate vicinity of the college, 
and nearly all the precious metals may be found within a short dis- 
taoce from it. In the opinion of Professor Raymond and other geolo- 
gists, no better location for such a school can be found in the United 
States. Many of the young men now in the college have some practi- 
cal knowledge of mines and mining. The college has been in operation 
four years, aud has already had under its instruction nearly one thou- 
sand students. The average attendance has been very high, not being 
surpassed by any other institution in the State. 

Professors, 5 ; students, 245, 30 of whom pursued agricultural or me- 
chanical studies. 

XLLINOIS. 

HUfiais Industrial University^ at Urbana; John M. Gregory^ LL. D., 
regent — The annual interest derived from the proceeds of the congres- 
sional land grant is now $28,200. None of the land has been sold 
during the year. ISxperiments were made on the experimental farm 
with chemical and other fertilizers to ascertain their relative value as 
compared with stable-manures in the different modes of applying the 
latter, and in feeding ciittle to test the eflect of the quantity of food 
consumed. Investigations have also been made upon the temperature 
of the soil in d.ffereut situations and under different treatment, upon 
the depth of roots of ordinary field-crops, and upon microscopic and in- 
jurious fungi. The experimental farm contains 100 acres, aud is valued 
at $16,000. It is used for experiments in testing the different varieties 
and modes of culture in field-crops and in the treatment of soils, about 
60 acres being devoted to this purpose. It is also used for exi)eri- 
ments in horticulture and feeding aniinaUs of different ages and develop- 
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ment on various kinds of food. There is another farm called the stock- 
farm. It contains 410 acres, and is valued at $40,000. A large stock- 
barn has been provided for it, with fronts north and west, each 80 feet 
long, and each limb or L is 40 feet wide, being fitted np with stables, 
pens, yards, cooking-rooms, steam-boiler for steaming food, and engine 
for grinding, thrashing, and cutting. This farm is designed more 
especially for breeding and rearing all kinds of valuable stock', but is 
also used to illustrate pracd^ical agriculture and to exhibit to farmers 
a model farm. The barn on the experimental farm is of less size, 
but is fitted up with great convenience, and supplied with a mill for 
grinding feed, which is run by a large windmill. The^e farms have 
been very sucessfully conducted during the year under the direction of 
the head farmer, Mr. Edwin L. Lawrence, both in experiments and profit, 
showing a balance of about $3,500 in their favor. 

The university claims to have made a larger exhibit at the Centennial 
than any other institution of learning, for which it received a medal. 
Medals were also awarded to it for a cabinet of the woods and minerals 
of niinois, which it collected. It also exhibited a collection of climatic 
varieties of maize, obtained from the whole extent of the corn-growing 
region of the North American Continent. The practical departments 
are gaining in popularity and efficiency, and the number of students 
is increasing. In the machine-shop the odontograph, referred to last 
year, is now made in quantities for sale to the trade. Three other in- 
ventions have been patented. A number of compound microscopes, 
excellent working instruments of new patterns, are now being finished. 

Professors in the university, 13; assistants, 14; students, 386; of whom 
303 were gentlemen and 83 ladies; professors and assistants engaged in 
giving instruction in agricultural and mechanical studies, 15; students 
in agriculture and horticulture, 49 ; in mechanical studied 138. 

INDIANA. 

Purdue University — Indiana Agricultural College^ at La Fayette; Emer- 
son E, White^ LL, !>., |>rmdant.— Judge John Purdue, who donated 
$150,000 to the university, died on the 12th of September, 1876, in the 
seventy-fourth year of his age. The money was to be paid in ten equal 
installments of $15,000 each. At the time of his death six installments, 
$90,000, had been paid, and the remainder, $60,000, was voluntarily 
secured by him on a valuable tract? of real estate situated in Warren 
County. The university has been reorganized during the year, and now 
embraces three departments: 1 the university academy; 2 the college of 
general science; 3 special schools of science and technology. The agri- 
cultural and mechanical college is included in the last department, 
which embraces the schools of agriculture and horticulture, civil engi- 
neering, industrial design, physics and mechanics, chemistry and me- 
tallurgy, and natural history. 

The buildings of the university now completed and in use are the 
boarding-house, dormitory, laboratory, boiler and gas house, military 
hall, gymnasium, farm-house, and barn. The barn has been built during 
the year, at a cost of $4,000. It is 42 by 60 feet, with stone baisement, 
and all the improvements of modern construction. The rooms of the 
dormitory are now used for recitation-rooms, cabinet, and library. 
A large college building, with suitable rooms for recitation, chapel, 
library, cabinet, and societies is now in course of construction. The 
foundation-walls and basement-story are finished, and it is expected that 
the building will be completed during 1877. Otner improvements have 
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been made on groands, farm, &c., to the amount of $4,239. Also, $3,442 
were paid for apparatus and machinery, and $1,051 for books and peri- 
odicals. The coUepfe is well supplied with apparatus for imparting in- 
struction in agriculture and the mechanic /arts. The farm is large, in 
good condition, and well stocked ; and students in the mechanic arts have 
an opportunity of working a part of each day at the bench, vise, lathe, 
drill, or planer. In the laboratory analyses have been made in various 
soils, indigenous woods, and milk from the farm-cows. A large number 
of forest and ornamented trees have been set out, two acres planted with 
grapes, and four acres with orchai*d-trees of various kinds. 

The annual interest derived firom the proceeds of the congressional 
land-grant is now $20,314. The college farm contains 159 acres, and 
is valued at $47,700. Experiments have been made in the culture of 
various crops. One hundred and sixty bushels of Fultz wheat were 
raised on five and one-third acres, 120 bushels of Alabama wheat on five 
and two-thirds acres, 360 bushels of oats on ten acres, 1,950 bushels of 
com on thirty acres, 76 tons of hay on forty-five acres, and a large supply 
of garden vegetables for the boarding-house during the season and for 
winter use. Five thorough-bred Jersey cattle and several Berkshire, 
Essex, and Poland-Ohina swine have been added to the live stock kept 
on the farm. The herd of cattle now consists of five short-horns and 
five Jerseys. The five short-horns cost $3,000. 

Professors in the university, 6 ; assistants, 2 ; students, 120 ; 16 of 
whom are in the regular university classes, and tiie remainder, 104, are 
in the preparatory department. Only one student has been pursuing 
a course of agricultural studies, but it is probable that several now in 
the preparatory department will enter upon this course when they are 
properly prepared to do so. 

IOWA. 

Iowa State Agriculturdl OoUege^ at Ames; A. 8. Wekhj LL. Dsyprm- 
dent — It has been a prominent object of the trustees to make this college 
really an agricultural and mechanical institution. Seven-eighths of the 
branches taught have an immediate relation to agriculture and the 
mechanic arts. During the year special courses have been prepared in 
chemistry, botany, veterinary science, geology, physics, and general 
agriculture ; so that any student who desires to do so may become a 
proficient in any one of them. A boiler-house has been erected and a 
new heating apparatus put into the* main college building, by which it 
is heated throughout by steam. The building has also been thoroughly 
repaired, at an expense of $15,000. The heating apparatus cost $11,000. 
Seven pure blood short-horns have been purchased for the farm. 

The annual interest derived from the proceeds of the congressional 
land-grant now amoqnts to $34,822. The number of acres of the grant 
sold during the fiscal year is 5,956, at $2.20 per acre, and the number 
remaining unsold is 176,244. The experimental farm contains 850 acres, 
and is valued at $51,000. Experiments have been made with different 
varieties of grain and Qom, and with grasses; also, chemical analyses of 
several of the cereals, as com, oats, rye, and barley, have been made by 
the chemist. Nearly all the heavy work on the farm lias been performed 
by students, largely from the freshman class, who have been paid for 
their labor from 3 to 9 cents per hour. A few seniors, who have special 
capacity for the business, are employed as foremen under the several 
superintendents. At the spring of the year the young men are detailed 
for manual labor, in convenient numbers, to the farm, garden, and work- 
shop ; and the young women are appointed to. the different departments 
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of the diuing-room and kitchen. No difference is niade in the pay of 
young men and young women for their labor. 

Sixty-uine of the ninety-nine counties of the State sent students to the 
college. The largest number was from Story County, in which the college 
is locate<l, being titty. six. Several hundred volumes have been added 
to the library, which now contains 5,000 volumes, among which may be 
mentioned the EucyclopsBdia Brit^innica, Chambers's Encyclopaedia, and 
the American CyclopsBdia, Audubon's Birds of Anferica, and the promi- 
nent works on agriculture, horticulture, and applied science. 

Professors, 7; assistants, 8; students, 300; 62 of whom were in the 
agricultural course and 13 in the mechanical. 

KANSAS. 

Kansas Stats Agricultural Collsge^ at Manhattan ; Bev, John A. Andsr^ 
sonj president, — During the year a laboratory building, having the 
form of a cross, has been built of stone, at a cost of $8,000. It is 
one story, containing a large office, lecture-room, balance-room, and 
four spacious rooms for laboratory work. The professor of chemistry, 
William K. Kedzie, says that the building has more than realized ihe 
ezpectatious which had been entertained of it. The water-system 
proves perfect. The sky-light ventilators maintain the air of the work- 
ing-laboratory as fresh as a home parlor. The system of sky -light ven- 
tilators in the large physical laboratory gives not only admirable per- 
pendicular light for handling apparatus, but, when partitioned off by 
white screens, funiishes an apartment for photograph purposes which is 
equaled by few galleries in the State. AlbO a stone horticultural build- 
ing has been erected, one story high, with basement, and containing two 
large lecture-rooms, recitation-rooms, workshop, aud cellars. Besides 
these, a small blacksmith-shop, with two forges, has been built. The 
college buildings now completed are as follows: The old college build- 
ing, three stories, 40 by GO; college building, two stories, 42 by 100; 
laboratory building, one story, 109 bj 109; horticultural building, one 
story, 31 ¥y 80; mechanical building, two stories, 38 by 102; and black- 
smith^shop, 20 by 40 ; all of stone except the lat ter^ which is of wood. 

The college-farm contains 255 acres, and is valued at 925,000. £x- 
*periments have been made with corn, wheat, rye, oats, ix)tatoe8, and 
grasses. In the experiment of potatoes, 250 varieties were employed, 
including nearly all those cultivated in the Eastern States. Those which 
succeeded best were the Kansas, Oheiiery, lied Jacket, Carpenter's Seed- 
ling, Extra Early White, Great Britain, and Ohio Beauty. AmoLg the 
forage- plants aud grasses, alfalfa, timothy, and orchard^rass proved the 
most satisfactory. The result of the experiment with corn, by plant- 
ing in hills and drills, was 62^ bushels per acre by, the tormer mode and 
71 by the latter. An experiment in labor on the farm is being tried by 
giving to each student who desires it the use of a plat of laud, teams, 
&c., aud allowing him to cultivate it as he pleases, under the direction 
of the superintendent, and to have the profit of the crop. This is extra 
labor, as all the students are required by the regulations of the college 
to devote daily one hour each to educational labor without compensa- 
tion. 

The annual interest from the proceeds of the congressional land- 

frant is 820,491. During the fiscal year. 5,604 acres have been hold, at 
5.83 per acre, and 31,401 acres remain unsold. A paper, called the In- 
dustrial, is published weekly by the x)riuting department of the college, 



Digitized by VjOOQIC 



PBOORESS OF CNBUBTBIAL BDUOATIOK. 835 

on a neat quarto sheet, at 75 cents per year, postage prepaid. It is de- 
voted principally to science and college matters. 

Professors, 6 ; assistants, 8 ; lecturers, 2 ; students, 303, 186 males and 
117 females, all pursuing agricultural or mechanical studies. In addi- 
tion to the regular six years' course of study, females receive practical 
instruction in dress-making, printing, telegraphy, scroll-sawing, carv- 
ing, engraving, photography, and instrumental music. 

KENTUCKY. 

Kentucky University — Agricultural and Mechanical College^ at Leering* 
ton; John B. Bowman^ LL, D.fregent-^'So changes have been made in 
the course of study, except that the military school has been placed on 
the same basis as the other schools and made optional. The patronage 
of the college has been considerably reduced for the last two or thi^ 
years by the necessity of discouraging the attendance of poor young 
men, not State students, who wished to secure their education by their 
labor, for the compensation of which no means were available. 

The farm contains 433 acres, and is valued at $130,000. Bxperiments 
have been made with new varieties of wheat, rye, oats, and hemp. The 
Olawson wheat, furnished by the Department of Agriculture, proved to 
be a successful variety. Valuable collections of plants have been re- 
ceived from the Commissioner of Agriculture and the superintendent 
of the congressional greenhouses at Washington. The annual interest 
derived from the proceeds of the congressional land-grant is $9,900. 

Professors in the college, 7; assistant, 1; students, 94, all pursuing 
agricultural or mechanical studies^ professors in the university, 24; 
assistants, 3; students, 273. 

LOUISIANA. 

Louisiana State Agricultural and Mechanical Collegej at New Orleans; 
Mr, J. L. Crossj president — ^The " board of control say that the college 
has made very satisfactory progress during the past year, and that, con- 
sidering the short time it has been iii operation and the limited means at 
its command, they may justly feel a pride in its present flourishing condi- 
tion. At the close of the summer session six gold medals were bestowed 
on the most deserving students, according to general merit, as indicated 
by the result of daily markings for scholarship and deportment. The 
night-school has been continued for the convenience of mechanics and 
other students, who, in consequence of daily labor at their trades, can- 
not attend during the day; and such has been its popularity and success, 
that there are now fifty students in constant attendance on its exercises. 
The chemical, and philosophical apparatus is quite deficient at present, 
but additions will be made as soon as an appropriation from the State 
can be obtained. 

The annual interest derived ftx)m the proceeds of the land-scrip 
grant now amounts to $13,734. The part of the fund, amounting to 
$130,800, pledged by the State to make good the loss occasioned when 
the proceeds of the national endowment were consolidated into new 
State bonds, has not yet been paid, and no interest is at present derived 
from this source. A bill has been prepared and presented to the legisla- 
ture of the State, which provides lor its payment by a special State tax 
of three-fourths of a mill on a dollar. It is expected that the fund will 
be restored to its original value. The land owned by the college com- 
piises GOO acres, a part of which will be used as an experiment^ iarm, 
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when the college baildingB are erected apon it The land is valaed at 
$40,000. 

Professors, 6; students, 209, of whom 115 were pursaing agricnltaral 
or mechanical studies. 

HAINE. 

Maine State College of Agriculture and the Mechanio Arte^ at Oronoj 
Charles F. Allenj I). D.^ presidenU-^The terms of the college-year have 
been changed from three to two and the courses of study revised. The 
course for students not intending to pursue agriculture is called <^ the 
course in science and literature." A building, called Society Hall, has 
been erected by the students for society meetings. A vertical circle, 
made by Messrs. Bepsold and Sons, of Hamburg, Grermany, has been 
added to the astronomical apparatus, and 271 volumes and 167 pam- 
phlets given to the library. 

In the laboratory, determinations of the percentage of sugar in various 
kinds of sugar-beets raised on the farm have been made, and also num- 
erous an^yses of common grasses, clover, and cereals at different stages 
of their growtii, including both roots and foliage. 

Experiments have been conducted on the farm in testing the efficacy 
of Professor Stockbridge's fertilizers, the value of different manures in 
top-dressing grass-land, the effect of subsoiling on the wheat-crop, the 
different methods of sowing wheat and planting potatoes, the compara- 
tive merits of different breeds of cows for the production of milk and 
butter, and the value of cooked and raw meal and skimmed milk in 
feeding swine. The farm contains 370 acres, and is valued at $10,000. 
The annual interest from the proceeds of the congressional land-scrip 
is $7,864. 

Professors, 6; assistants, 2; students, 115. All the students pursue 
agricultural or mechanical studies. 

ICABYLAIO). 

Maryland Agricultural CoUegej at College Station; William JET. ParJccTj 
president — ^The financial conation of the college has been greatly im- 
proved during the last two years. The total amount receiv^ from the 
State since September, 1875, is $15,709.50. During the same period 
there have been paid on the old college debt $10,561.46 ; for necessary 
repairs, $3,916.89 ; and on the farm, $1,138.25. The amount remaining 
unpaid on the debt is $2,215.42 ; due for tuition, $1,436.86; leaving ti^e 
present indebtedness of the college only $778.56. 

Experiments have been made on the farm with wheat, rye, barley, 
garden-seeds, fertilizers, Ootswold sheep, and Berkshire and Ohester 
hogs. Twenty-one acres have been sown with wheat and grass, and fer- 
tilized with Missouri bone, British mixture, and Taylor superphosphate, 
at the rate of 200 pounds per acre. The boundaries of each kind of fer- 
tilizer used were marked, so that its effects could be easily ascertained. 
There have been raised on the farm 800 bushels of shelled corn, 200 of 
oats, 600 of turnips, large quantities of both summer and winter vege- 
tables, and 30 tons of hay. Five Cotswold sheep sheared 55 pounds of 
wool, 8 calves were sold, and 2,000 pounds of i>ork will be packed. 
The farm contains 285 acres, and is valued at $14,250. The annusJ 
interest on the proceeds of the congressional land-scrip is $6,900. 

Professors, 6 ; students, 77, 40 of whom pursued agricaltural or mechan- 
ical studies. 



Digitized by VjOOQIC 



PROGRESS OP INDUSTRIAL EDUCATION. 337 

MASSACHUSETTS. 

Massachusetts Agricultural College^ at Amherst; William 8, ClarJcy Ph. 
D.J LL. D.J president. — la consequence of an invitation from the govern- 
ment of Japan, President Clark obtained a leave of absence and sailed 
for that country on the 1st of June, 1876, for the purpose of establishing 
there an agricultural college like that of Massachusetts. Three grad- 
uates of the college went with him, expecting to remain as professors. 
The professor of veterinary science and practice has been dismissed, in 
consequence of inadequacy of means to pay his salary, and the super- 
intendent of the farm has been superseded by a graduate of the college. 
The farm contains 383 acres, and is valued at $37,000. Great improve- 
ments have been made on it during the year by ' underdraining, 
grading, and filling depressions; and a change has also been made in 
its general objects and management. Experiments have been con- 
ducted in growing crops with chemical fertilizers, and in feeding fruit- 
bearing plants with different substances to ascertain their effect on the 
quality and quantity of the fruit produced. Professor Stockbridge 
says that ^^ this is the eighth year that crops haVe been ^rown on the 
same land with chemicals, and, as a result, it may be said that it is 
conclusively proved that chemicals may be substituted for barn-yard 
manure, if they are properly comi)ounded and used. In fact, in some 
circumstances these are altogether preferable. In answer to the inquiry 
whether these fertilizers do not leave the land in an exhausted con- 
dition, he says that his experiments thus far show that it is left in a 
better condition than before the crops were taken from it; and as 
to the cost of fertilizers, it is not so great that the crop does not 
pay a large profit over the cost of production. By this method of 
culture he has raised 104 bushels of shelled corn x>er acre. Both the 
prepared fertilizers and the materials for compounding them can be 
obtained in Boston. In the laboratory, analyses of plants, milk, and 
fertilizers have been made on a large scale, and also of animal excre- 
tions, to ascertain how they are affected, as to their quality for fertilizers, 
by the food the animal consumes. 

The annual interest derived from the part (two-thirds) of the con- 
gressional land-grant received by this college amounts to 98,022. The 
national endowment fund has, at different times, received large additions 
by the State, so that the permanent interest-bearing fund of the college 
is $360,067. A post-graduate course has been provided, by which grad- 
uates of colleges and scientific schools may pursue their studies under 
the direction of President Clark in botany. Professor Goessmann in 
chemistry, or other members of the faculty in their respective depart- 
ments. A model dairy-house has been bnil^ with all the modern appli- 
ances; also a steam boiler and engine have been placed in the barn to 
cut and steam fodder and roots, and for all purposes for which power 
is needed. The bams, sheds, and farm-house have been painted and 
otherwise improved. 

Professors, 5; assistants, 3; students, 111. 

Massachusetts Institute of Technology^ at Boston; John D. Eunhle^ Ph. 
J>., LL. D.y president. — ^A new department, called ^^ Practical mechanism," 
has been opened, designed especially for the benefit of those who wish to 
become master-mechanics, rather than engineers, and for affording a 
course of thorough preparation for all the higher courses in the institute. 
There is no other school for metal working, so far as is known, conducted 
on the same plan, except in Eussia. For admission the applicant must 
be fifteen years of age, and pass a satisfactory examination in arithmetic^ 
22a 
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geography, Bpelliog, pnootaation, Bnglmh oompositioii, EngUah and 
American history, and algebra through simple eqaations. The course, 
occupying two years, includes shop instruction, algebra, plane and solid 

feometryt rhetoric and composition, mechanical and free-hand drawing, 
Inglish literature, and the French language. 

Tuition in this course of two years is $125 a year. For a more de- 
tailed account of this system the reader is referred to the report of Dr. 
John D. Bunkle, president of the institute, on the ^^Bussian system of 
shop-work iostruction for engineers and machinists." 

By the co-operation of the Woman's Education Association of Boston 
new laboratories have been provided for the special instruction of 
women. The design is to furnish every facility for the study of chemical 
analysis, industrial chemistry, mineralogy, and chemistry, as related to 
vegetable and animal physiology. These courses are intended for such 
persons as may be able to devote their whole time to the work, as well 
as for those who can spend only a few hours a week in the exercises. 
The laboratories are open from half past eight in the morning till half 
past five in the afternoon. Students in these laboratories pay the same 
tuition as other students in the institute. The institute, however, pro- 
vides several courses unconnected with this without charge for tuition, 
the expense being paid by the trustee of the Lowell Institute. The 
annual interest derived from the part (one-third) of the proceeds of the 
congressional land-grant received by this institute, is now $4,011. 

Professors, 21; assistants, 15; students, 293. Of this number, 64 
were ladies, 38 of whom were special students in design ; 14 special 
students in chemistry, and 2 students in the first year not candidates 
for a degree. 

MIOHiaAN. 

Michigan State Agricultural College at Lansing; Thecphilus 0. AbboUy 
LL. D.J president — ^The college-year has been divided into three terms 
instead of two, but its length has not been altered. It appears to be a 
primary object of the directors to make it in the highest degree agricult- 
ural,'and a considerable portion of time is devoted yearly to original in- 
vestigation. Special attention is given to the study of botany. The 
freshman class devote one-third to one-half of their time to it daily for 
eighteen weeks, and are required to make rigid analyses and microscopic 
dissections of a great number of plants, both phenogamio and crypto- 
gamic, with the most, approved instruments. 

Experiments have been made in the garden by the botanist with two 
hundred and forty-four varieties of potatoes, and the yield of each is 
given. He has also conducted some interesting experiments in the 
production of new varieties. The seeds of fifty varieties were sown in 
boxes, hot-beds, and in the greenhouse, at the time of sowing seeds for 
early tomatoes. When of sufficient size, a selection was made of the 
plants, and they were set two inches apart each way, and after danger 
from frost was passed were reset, two feet apart, in rows in the garden. 
About six hundred of them produced potatoes. The yield was surpris- 
ing. Instead of a few little tubers the size of bullets, many of them 
were four to five inches long and of good size. In one instance a slMgle 
plant produced eight pounds of potatoes, many of them being oi' :.'(K)d 
size. The yield in i^any cases was better than from old potatoes planted 
in the usual way. A test of their qualities will be made next year. 
From the many experiments which he has made with potatoes, he has 
come to the conclusion that new varieties must be originated every few 
yearS| as old ones degenerate in size and quality in most cases, and that 
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fftrmeis will soon make it a oommon practice to raise them themselTea. 
In his experiments with apple-trees he has foand that applying manure 
dose abont the foot of the trees, or removing the grass and cnltivating 
small circles about them, has very little beneficial effect. It is only by 
oaltivating very large circles, equal to the extent of the branches^ or the 
whole ground, that beneficial results can be obtained. 

The college-farm contains 676 acres, and is valued at $47,320. About 
300 acres are cultivated with crops in a regular system of rotation. Ex- 
periments have been made with White Schonen and Excelsior oats ; 
Glawson, Asiatic, Gold-medal, and Diebl wheat ; Yellow-blaze com ; 
roots, and grasses. The Oold-medal wheat yielded best. The students 
have been x)aid for their labor on the farm and elsewhere during the 
year $4,464, the price paid them being about 10 cents per hour. The 
farm-crops were valued at $3,154, and the labor required for their pro- 
duction $2,819. The farm live stock is worth $10,888, and the imple- 
ments $1,685. The annual interest derived from the proceeds of the 
congressional land-grant, is now $16,880. Of this grant there have been 
sold during the fiscal year 2,474 acres, at an average price of $8.38 per 
acre, and 164,799 remain unsold. Three hundred and twenty-eight vol- 
umes have been added to the library^ and twenty-seven agricultural, 
scientific, and literary periodicals are received regularly by the college. 

Professors, 6 ; assistants, 7 ; students, 166, 4 of whom were ladies. 

MINNESOTA. 

University of Minnesota — Colleges of Agriculture and Mechanic Arts^ 
otMmneapolis; William W. Folwell^ M. A.^ president. — ^The plant-house 
has been completed, and the collection and propagation of plants com- 
menced. A belt of trees, designed as a wind-break, has been planted 
around the barn and another around a x>ortion of the farm. 

The annual interest derived from the proceeds of the congressional 
land-grant is now $13,901. The number of acres of the grant sold 
during the fiscal year is 3,706, at an average price of $5.44 per acre ; 
the number remaining unsold is 52,187. The college-farm contains 
120 acres, and is valued at $12,000. Experiments have been made 
with 12 varieties of wheat, 20 kinds of fertilizers being used; with 
8 varieties of oats, thick and thin seeded ; with 5 varieties of com and 
19 varieties of potatoes, both on sandy soil and vegetable loam, 18 kinds 
of fertilizers being used ; and with 225 varieties of garden-vegetables. 
It has been found by experiment on the farm that corn immersed in tar- 
water and rolled in gypsum is twenty-four hours longer in germinating, 
but that there is no difterence in yield, and that birds, sqairrels, and 
insects, except the wire-worm, do not touch it 5 that banking up the 
earth around the trunks of trees, about the Ist of September, to a height 
of 15 to 30 inches, acxsording to their size, will cause an early ripening 
of the wood, and enable the trees to withstand better the sudden changes 
of temperature to which they are subject; that stripping off the leaves 
and cutting back the branches appear to produce in a measure the same 
result ; and that want of cultivation is the greatest retarding infiuenee 
to successful tree-culture. 

,The professor of agriculture, in giving his views of what an agricult- 
ural college should be, says that intelligent agriculture is based upon 
a knowledge of the natural and physical sciences ; therefore the stu- 
dent should be acquainted with these sciences before receiving system- 
atic and connected instructions iu the art and practice of agriculture. 
All practical instruction is not, however, to be deferred until the last 
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year. Verbal instruction and manaal practice shoald be provided in 
each operation as it occurs in the natural course of events ; but the 
main part, the body, of practical instruction can be fully appreciated 
only when some knowledge of the sciences has been acquired ; there- 
fore let language, mathematics, and natural and physical sciences come 
in the first years of the course, and practical agriculture later. The 
library, museum, stock, farm, and gardens are to serve as auxiliaries to 
this course of instruction. 

Professors in the Colleges of Agriculture and the Mechanic Arts, 6; 
assistants, 2; 84:udents, 6 ; professors in all the departments, 11; assist- 
ants, 8 ; students, 267, 196 of whom were gentlemen and 71 ladies. 

MISSISSIPPI. 

University of Mississippi — College of Agriculture and the Mechame 
ArtSj at Oxford; Qeneral Alexander P. iStewart^ chancellor. — ^Few changes 
have been made in this college since our last report. The annual inter- 
est derived from one-half of the proceeds of the congressional land- 
grant is now received by this college, according to the law of 1875, which 
amounts to $5,678.75. The college-farm contains 100 acres and is valued 
at $2,000. The trustees have suspended operations on it for the present, 
but they will probably be resumed when there are students in the college 
who need instruction in practical agriculture. 

The laboratory for practical work in chemistry is large and well fur- 
nished with apparatus. Special attention is given to the chemistry of 
geology and its economical products bearing on agriculture. A collec- 
tion of several thousand geological specimens from all the formations 
of the State has been made, consisting of various kinds of economic 
rocks, fossils, soils, marls, &c. The collection of soUs is of great inter- 
est, having been obtained from every county of the State. The analyses 
which have been made of most of them show all their characteristics, 
and enable the student to comprehend at once the agricultural resources 
of every part of the State. The Markoe collection of minerals is claimed 
to be inferior to none in the world. It indud'es a large number of rocks, 
simple minerals, and fossils, sufficient for the fullest illustration of min- 
eralogy and its related subjects. The herbarium contains specimens of 
all the plants indigenous to Mississippi, and some from the adjoining 
States. 

Professors in the college, 5 ; assistants, 1; professors in all the depart- 
ments, 8; assistants, 4; students, 131. There are no students in the 
college pursuing a regular course in agriculture, but there are 15 in the 
course of science, which embraces some studies relating to agriculture 
and the mechanic arts. 

Alcorn University^^Agricultural and Mechanical College, at Rodney; 
Bev. Hyram B. Bevels, D. D., president — The university is slowly recov- 
ering from the embarrassment occasioned by the abolition of free schol- 
arships by the State legislature and the removal of the board of trustees 
and the faculty last year. On the 20th of July, 1876« Dr. Eevels was 
reappointed president and a professor was added to the faculty. The 
prospects of the university are more encouraging than in 1875 ; but it 
is believed that at least two years will be required before it can regain 
xts former standing. 

The annual interest derived from one-half of the proceeds of the con- 
gressional land-grant, the part now received by this university, amounts 
to $5,678.76. The experimental fana contains 250 acres, and is valued 
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at $6,000. EzperimeDts have been made Id the coltnre of yellow Mary- 
land corn, Boyd'B prolific cotton, and with clover. The results were very 
satiflfactory. Seventy-five acres have been under cultivation. There 
have been raised 450 bnshels of com, 150 bushels of sweet-potatoes, half 
a bale of cotton, 2,500 bundles of corn-fodder, and 1^ tons of hay. 

Professors, 2 ; assistants, 2 ; students, 57.. None of the students pur- 
sued the agricultural ot mechanical course, but 14 were preparing to entor 
upon it as soon as they were able to do so. 

MISSOURI. 

University of the State of Missouri — Agricultural and Mechanical Oolr 
legcj at Columbia^ Samuel S. Laws^ LL. D., president; Oeorge 0. SwaUoWy 
LL. 2)., dean of the college. — No important changes have taken place in 
the college during the year. Some Improvements have been made on 
the university grounds, which are spacious and very tastefully laid out. 
An engraving of the university buildings and a portion of the grounds 
is here presented. The scientific building or agricultural and mechan- 
ical college is a large edifice built of brick, 106 feet long, 60 wide, and 
three stories high, not including the stone basement. It contains twen- 
ly-five rooms. Every room is supplied with water and gas, and the chem- 
ical laboratory is equipped with the most recent and approved apparatus. 

The experimental farm contains 640 acres, and is valued at 960,000. 
Experiments have been made in fruits, hedges, forest-trees, pear-blight, 
and severfA wild plants, with the hope of developing some new princi- 
ples which may be of benefit to agricnlture. It is the determination of 
the college to enter more extensively upon experimentation with farm- 
crops than it has previously done. The lectures on agricultural chem- 
istry, delivered to the junior class comprise a scientific exx>osition of the 
production of organic matter within the plant, beginning with the struc- 
ture of the vegetable-cell, and proving the office of chlurophyl to be an 
apparatus for doing the chemical work in building up the plant The 
nitrogenous constitnentfi of the plant are treated in reference to its or- 
gans, to the nitrogenous fertilizers, and to the nitrogen of the air, leading 
to the consideration of the mineral matter or ash, to the growth of plante, 
and to the soil. The chemical and physical properties of the soil, and 
the relative values of the different fertilizers now in use, and their em- 
ployment in cultivation as a paying investment, are fully discussed. 

The annual interest derived from the proceeds of the congressional 
land-grant was 83,040, of which $2,018 were received by the agricultural 
and mechanical college, and the remainder, $1,022, by the school of mines 
and metallurgy, at Bella. None of the land has been sold during the 
year. Several thousand dollars have been appropriated for apparatus 
and large purchases made of books for the library. 

Professors in the agricultuial and mechanical college, 7 ; assistants, 1 ; 
students, 21 ; professors in all the departments, 17 ; assistants, 11 ; stu- 
dents, 391, 70 of whom are in the school of mines and metallurgy. 

Missouri School of Mines and Metallurgy , at Bolla^ {a department of the 
University of tlie State of Missouri;) Charles P. Williams j Ph. JD., di- 
rector. — ^This school combines theory with practice. In addition to the 
duties of school-instruction, the director and professors, with the assist- 
ance of the students, have done a large amount of work for the State 
in the chemical analyses of lead, copx>er, zinc, and iron ores from different 
mines of the State. The percentage of the several metals and the asso- 
ciated minerals of the ores has been accurately ascertained. Seventeen 
distinct analyses of lead ores, from different mines, have been made and 
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formulated. The ores employed Iq these analyses were of great parity, 
having iu no case yielded less than 99 per cent, of lead. The associated 
minerals were arsenic, antimony, silver, copper, iron, cadmiam, zinc, and 
nickel. It is thought by the director of the school that the results 
arrived at by these analyses will very much increase the value of the 
industrial resources of the State. 

Maps of surveys of mines and drawings of firrnaces and reduction- 
works have been made by the more advanced students, and display much 
art and skill in their preparation. The school received, as its share of 
the annual Interest derived from the proceeds of the congressional land* 
grant, $1,022. Kone of the land has been sold during the year. 

Professors, 5 ; assistants, 1 } students, 70. 

inHBRASKA. 

University of Nebraska — Agricultural College at Lincoln; Rev. Udmund 
B. Fairfield^ I>D.y LL. i>., chancellor. — The present chancellor was inaugu- 
rated on the 22d of June, 1S76, and his inaugural address, is given in the 
register of the university for 1876. He shows what, in his opinion, a uni- 
versity in this country ought to be. Of the agricultural college he saya : 
^^ You have done well in attaching the agricultural department to the 
State university. Scientific agrioidture belongs of right to every univer- 
sity arrangement, especially in a country of which agriculture is so im- 
portant and general an interest as it is with us." 

None of the congressional land-grant of July 2, 1S62, has been sold, 
and the expectation is that it will not be disposed of for some time to 
come. The land is rapidly increasing in value, and by a provision of 
the new constitution of the State none can be sold for less than $7 per 
acre. In consequence of this foresight in withholding the land from 
sale a large endowment-fund will accumulate. The State received 
another grant of 44,800 acres from Congress for the establishment of the 
university, and it is estimated by the president of the board of regents, 
Mr. S. J. Tuttle, that the aggregate endowmen^fund of the college 
and university will amount to at least $1,000,000, and very probably to 
$1,500,000, when the land isall sold. The university building and grounds 
were paid for by the proceeds of the sale of lots in Lincoln, and the 
experimental farm, consisting of 320 acres, by the sale of two sections 
of laud granted by the State for that purpose. The farm is valued at 
$18,422. Experiments have been made on it during the year to deter- 
mine the eHect of fall and spring plowing on crops; with grasses, to 
ascertain what kinds are best adapted to the climate of Nebraska ; with 
oats, wheat, and barley, received from the Department of Agriculture ; 
and with mangel-wurzels and sugar-beets, to learn which would be the 
most profitable for stock-feeding. A slight change has been made in 
the manual-labor system, by which students, instead of doing any labor 
that may come to hand, are to have special charge of certain kinds of 
work, under the oversight of the superintendent, to be responsible for 
the manner iu which it is performed and for the results obtained, and to 
keep an ^xact account of the expenses and labor bestowed upon it. 
Students are paid for their labor teu to fifteen cents per hour, according 
to the work done. 

Professors in the college, 5; students, 13; professors in all the depart- 
ments, 0; students, 282; 122 of whom are ladies. 

NEVADA. 

Nothing has been done during the year in relation to the est^iblish- 
ment of an agricultural and mechanical college in this State. Applica- 
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tions have been made at the State land-office for portions of the congres* 
sional land-grant of July 2, 1862, at $1.25 per acre, bnt no land has been 
sold. 

lYEW HAMPSHIBE. 

Bartmauth College — New Sampshire College ofAgrieuUure and the Me" 
ehanic Arts^ at Hanover ; Rev. Asa D. 8mithj D. D., LL. D,jpres%dent'-^ThB 
exercises of the graduating class are represented by the examining com- 
mittee to have been of a high order. The subjects were as follows: ** Cot- 
ton and its manufactures;" " Water and its domestic uses ;" ^* Building 
materials of Kew Hampshire ; ^^ Irrigation ;" ^^ The manufiEioture of paper ;^ 
^^Oopper and its refining;" ^< Education of farmers.'* Of the students who 
have graduated since the opening of the college, twelve have engaged in 
agriculture, nine in mechanical occupations, and five in other employ- 
ments. Thirty students have labored the past season on the farm, and 
have earned $20 to $90 each, according to the number of hours occupied. 

The farm contains 365 acres, and is valued at $21,000. There have 
been raised on it 150 bushels of corn, 610 of oats, 168 of barley, 100 tons 
of hay, and a large quantity of garden vegetables. Only a small part 
is under cultivation ; 16 acres being devoted to tilled crops, and the 
remainder to hay. The uncultivated part is timber and pasture land. 
The yield of hay was £rom 2 to 4 tons per acre. The stock kept on the 
farm consists of 8 cows, worth $440 ; 1 yoke of oxen, $200; 4 heifers. 
$200; 11 heifers, $407; 2 horses, $300; 12 shoats, $300 ; 4 pigs, $16; and 
1 full-blood Durham bull-calf, $200; total value, $2,063. The bam has 
been completed. It is a fine building, 100 by 50 feet, clapboarded and 
painted. It has a capacity for storing nearly 200 tons of hay ; a tool- 
room 20 by 20 feet ; 24 stalls for cattle ; 4 calf-pens ; and the usual 
arrangements in the basement. It has a good supply of pure water, 
brought in pipes from a neighboring spring. 

The annual interest derived from the proceeds of the congressional 
land-grant is now $4,800. The examining committee thus speaks of the 
success of the college : ^^ In closing this report, we deem it a duty, as 
well as a pleasure, to bear our testimony to the eminent ability evinced 
by the president in dischargiLg the difficult duties of his |>osition, and 
by his able corps of professors, who have labored so long and earnestly 
to raise this institution to the highly-respectable position it now occu- 
pies among the agricultural colleges of our country." 

Professors in the College of Agriculture and the Mechanics Arts, 7; 
assistants, 4; students, 24; professors in all the departments, 22; assist- 
ants, 7; students, 439. 

NEW JERSBY. 

Bulgers College — Sdentifio School^ at New Brunstvick; Bev. WiUiam H. 
Campbell^ D, D., LL. 2>., president — During the year the facilities afforded 
the students for studying analytical chemistry have been much im- 
proved, and a large amount of work has been done in the laboratory in 
analyzing commercial fertilizers and other substances. The trustees, in 
their report, say that the progress of the school has been highly grati- 
fying and satisfactory. The laboratory-work of the students in analy- 
tical chemistry has received the marked approval and commendation of 
proficients who have visited the rooms, and will compare favorably with 
the best results other institutions. 

A bam has been built, and tbe outbuildings re-arranged and improved. 
The bam is 60 feet long and 40 wide, with posts 22 feet. The main floor 
has stablesfor seven horses, feed^room, large thrashing-floor, and spacious 
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bays for hay. There is a cellar under the Tvhole barn on a level with 
the cattle-yard, which is on the south side. It has in it stanchions for 
17 cows, a room for roots, and places for storage of cut-straw, hay, or 
stalks. Water is supplied for the stables and yards from the city water- 
works. Lapping on the large bam about 6 feet is another 48 feet long 
and 26 wide, with posts 18 feet. In the lower part are rooms for a horse, 
milk* wagon, and for loading.cansof milk; pens for bull and calves, and 
open space unappropriated. The upper part is designed for hay and 
straw. 

The experimental farm contains 100 acres, and is valued at $45,000. 
When purchased it was almost worthless for farming purposes, but by 
removing stones, thorough drainage, and skillful cultivation, it has been 
brought into a high state of fertility. Experiments have been made on 
it with fertilizers on wheat, oats, corn, potatoes, turnips, and in feeding 
milch-cows. The long drought in 1876 caused a failure in these experi- 
mentSy and also in the crops. It was the most severe ever known in New 
Jersey. The crops began to suffer in the latter part of Junc^ and there 
was no rain to afford them any material benefit till the 17th of September. 
Potatoes were entirely destroyed ; corn did not grow to h^ its common 
height, and the crop was only about one-fifth of its usual amount ; pas- 
tures dried up ; cabbage-plants could not be set out : turnip-seed would 
not sprout when planted, and carrots and mangolds could make no 
growth. For want of pasture and green fodder it was found necessary 
to feed farm-stock on other substances through July and August. The 
average rain-fall in the months of June, July, and August was only 
3.17 inches ; for twenty-two years previous to this it averaged for the 
same months 14.03, and the lowest amount recorded for these months in 
any previous year is 6.09 inches. The only good crops raised on the 
farm were wheat and rye, which had made most of their growth before 
the drought became severe. The yield of wheat on 14 acres of not veiy 
good ground was 25 bushels per acre, but on some experimental plots it 
was 40 to 48 bushels. The variety cultivated was the Fultz. The loss 
of crops on this farm, occasioned by the drought, is estimated to be at 
least $1,000. The annual interest derived from the proceeds of the con- 
gressional land-grant is now $6,960. 

Professors in the scientific school, 9; assistants, 1; students, 42; pro- 
fessors in the college, 11; assistant, 1; students in all the depart- 
ments, 162. 

NEW YORK. 

Cornell University^ — Colleges of Agriculture and the MecJianio Arts^ at 
Ithaca; Andrew D. WhitCy LL. D., president, — ^o changes have been 
made during the year in the literary operations of the colleges. The 
teaching-force of the university has been increased by the addition of 
six instructors. The college-farm contains 150 acres, and is valued at 
$22,000. Experiments have been made on twenty-two plots with oats 
as a soiling crop, cut early and late ] to ascertain the effects of sowing in 
drill and broadcast*, of rolling the ground ; of gypsum, lime, and sale; 
of thick and thin sowing ; the comparative values of different varieties ; 
to test the effects of Professor Stockbridge's fertilizers : on twelve plots 
of wheat, to try the Lois Weedon system modified ; to show the effect 
of gypsum and superphosphate; the results of continuous crops with 
perfect cultivation, but without fertilizers; to ascertain the amount 
of seed required : on fifty plots of corn, to ascertain the effects of various 
commercial fertilizers, gypsum, and ashes; to compare results of plant- 
ing soaked and uusoaked seed; to determine the proper number of 
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stalks in a bill ; to compare the prodactivenesa of snckered and nnsnck- 
ered plants ; the values of seeds from the bntts, middle, and tops of 
ears ; to ascertain the comparative valae of seven varieties of fertilizers ; 
and of pure fertilizers compounded by Professor Oaldwell: on twenty- 
eight plots of grass, to test the efiTects of various fertilizers as top-dress- 
ing: in feeding cattle, to ascertain the effects of various kinds and quan- 
tities of food on the quantity and quality of milk : and in breeding cattle, 
to ascertain the value in the milk-dairy of the progeny of certain pure 
breeds crossed with the common cow. 

The following are sbme of the conclusions arrived at, viz: that 
gypsum is of little value to com and grass in wet seasons, but of great 
value in dry ; that superphosphates are of very unequal values, those of 
the best reputation proving of little value on the soil of this farm when 
applied to moderately-fertile and well-cultivated land ; that strict laws 
are needed in the State of ISew York to control the sale and manufacture 
of commercial fertilizers ; that failures in farming result not so much 
from poor soil as from poor culture, imperfect preparation of the soil, 
and stagnant water in the subsoil ; that clover and cattle are the cheapest 
renovators of worn-out fields ; that early-sown crops require the least 
quantity of seed, and promise the best results; that heavy land should 
not be deeply plowed in the spring; the best results are obtained from 
land plowed moderately deep in t£e fall, covered with manure in the 
winter, and replowed to half the depth in the spring. 

The annual interest derived from the proceeds of the congressional 
land-scrip is $35,000. There have been sold during the fiscal year 
17,447 acres of the land, at an average price of $4.65 per acre, and 
375,000 a&res remain unsold. 

Professors in the College of Agriculture, 20; assistants, 12 ; students, 
26; in the College of Mechanic Arts, professors, 11^ assistants, 10; stu> 
dents, 58; in all the departments^ professors, 31 ; assistants, 23; students, 
626. 

NORTH OAROLINA. 

University of North Carolina. — College of Agriculture and the Mechanic 
Arts^ at Chapel Hill; Mr. Kemp P. Battle^ president— Dxxruig the year a 
chemical laboratory has been thoroughly fitted up for qualitative and 
quantitative analyses with apparatus and gas, the apparatus costing 
$2,000 ; also, a large and commodious hall for lectures on physics, with 
apparatus worth $2,000. As soon as means will permit, the trustees of 
the college will make arrangements to give students efficient and prac- 
tical instruction in matters pertaining to the farm. In addition to the 
regular course of study in agriculture, instruction will be given largely 
by lectures, not only by resident professors, but by practical farmers 
who have devoted time, study, and attention to certain specialties. The 
college owns some land, which it intends to use for an experimental 
farm, but it has not yet been surveyed, nor brought into a proper con- 
dition for the cultivation of fiarm-crops.^ A gold medal, worth $10, is 
offered to the scholar who, after one year's study, shall pass the most 
meritorious written examination in chemistry. 

The university has an extensive collection of minerals, both native and 
foreign, to illustrate the courses of study in mineralogy and geology. 
The Vienna cabinet comprises 2^000 fine specimens of minerals, col- 
lected from every quarter of the globe. The large collection of ores, 
minerals, and fossils, made by Dr. Emmons, and given to the university 
by the State, has been classified and neatly arranged in a room fitted 
up especially for the purpoee. An instructor in natural history has been 
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employed, and some coUectiooB for a masemn in this department of 
stady have been made ; also, a hall has been provided for an ag^caltnral 
mnseam, and a few agricnltnral implements have been deposited in it. 
The library contains 5,000 volnmes of well-selected books, especially 
adapted to illostrate the branches tanght in the different coorses of 
stndy. The students of agriculture and the mechanic arts have free 
access to these works in the same manner as those of the other depart- 
ments. The annual interest derived from the proceeds of the congres- 
sional land-grant is now $7,500, being the interest, at 6 per cent, on the 
new State bonds, which amount to $125,000. The interest on these bonds 
is now collected and paid over regularly to the trustees for the support 
of the college. The college-year is divided into two terms. The expenses 
of a student for room-rent, washing, board, wood, light, and books are 
from $93.50 to $123.50 per term ; tuition free. 

Professors, 7; assistants, 2; students in the college, 61 ; in all the de- 
partments, 106. 

OHIO. 

Ohio Agricultural and Mechanioal OoUege^ at Columbus; ISdward Ortouy 
Ph. D.^president. — ^This college has been in operation three years, ana 
is now in complete working order. The report of the president shows 
that a large amount of work has been accomplished in all the depart- 
ments. Military science and tactics have been introduced as a regular 
branch of stndy and drill, and Lieut. Lnigi Lomia has been detailed 
by the Secretary of War to take charge of the instruction in this new 
department. All male students, not incapacitated by bodily infirmity 
or exempted on the ground of conscientious scruples, are required to 
take part in the military drill, but are at liberty to choose for themselves 
whether they will pursue the course in military science or not. t^our 
drill exercises, of thirty-five minutes each, are required weekly. The 
War Department has furnished the college with a full supply of arms 
and ordnance of the most approved patterns. 

The college-farm contains 320 acres, and is valued at $200,000. Its 
value has been recently much increased by its being brought within 
the city limits. Extensive improvements have been made upon it 
during the year. A swamp of 60 acres has been reclaimed by under- 
draining, and the most of it is now dry and in good condition for 
cultivation. Fences have been built, one small building removed and 
another erected, and a supply of excellent water furnished for the stock 
at the bam. The total cost of these improvements was $1,690. Ex- 
periments have been made with wheat to determine the comparative 
value of thick and thin sowing; with oats, to ascertain which varieties 
were most productive ; and with com, to test the effects of difierent 
fertilizers. There were raised on the iarm 1,975 bushels of com, on 46 
acres; 363 bushels of wheat, on 32 acres; and 75 tons of hay, on 57 
acres ; total value of all the crops, $2,122 ; net profit, $1,342. A part of 
the work was done by students and a part by hired labor. !Nine head 
of fat cattle were sold from the pasture for $835 ; 32 hogs, for $733 ; 14 
pigs, for $42. Six of these cattle, having been bought the year before, 
were kept through the winter, and sold for $90 each. The stock now 
kept on the farm is valued at $1,812, and the iarm-implements at $994. 

The annual interest derived from the proceeds of the congressional 

land-grant is $30,000. The receipts of the college from all sources 

during the fiscal year were $40,539; the disbursements $38,517, of 

' which $26,970 were paid for salaries. John H. Wright, A. B., assistant 

professor in the Latin and Greek languages, has resigned his professor- 
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ship to enter apon an extended course of study in Europe. His place 
has been filled by Josiah B. Smith, A. B., a graduate of Amherst Col- 
lege. 

Professors, 10; assistant, 1; student, 140; pursuing agricultural or 
mechanical studies, 126. 

OBEGON. 

Corvallis College — State Agricultural College^ at Corvallis; B, L. 
Arnold'^ Ph. i>., president — ^The president, says that the college is in 
a healthy condition and well attended. During the past two years 
- about one hundred young men have pursued agricultural studies. 
They have received instruction in practical agriculture, the physiology 
and chemistry of plants, analysis and improvement of soils, animal 
physiology, the economic use and preservation of farm-crops, and other 
branches of the agricultural course important for farmers to understand. 
A wing has been added to the college building, and other improvements 
have been made, the whole costing about $3,000. The building as now 
improved is of such size as to afford ample room for several years. A 
greenhouse will be built in a few months. The apparatus has been so 
much increased by yearly additions that it is now sufficient for illustra- 
tion of all the fundamental principles of chemistry and physics. A fine 
collection of minerals has been added to the cabinet, for the special use 
of the class-room, through the kindness of A. H. Brown, secretary of 
state. 

The experimental farm contains 35 acres, and is valued at $5,000. 
Experiments have been made with wheat in connection with soda, pot- 
ash, lime in three forms, ashes, sulphuric acid, marl, chlorine, superphos- 
phate of lime, urine, and ammoniated phosphate. The conclusion was 
that the fertilizer last named is by far the best; it hastens the crop, and 
causes a much larger yield than any of the others. Analyses and tests of 
the ^' white soil," mentioned in a previous report, have been continued, 
and the conclusion arrived at is that if it is thoroughly drained, well 
plowed, and cultivated with green crops for several years, it will produce 
grain as well as any other. All students are required to perform a small 
amount of labor on the farm and to practice the military drill daily. 

The annual interest irom the proceeds of the congressional land- 
. grant has not been reported. The State makes an annual appropria- 
tion of $5,000 for current expenses of conducting the college. During 
the fiscal year 10,000 acres of the land-grant have been sold at an aver- 
age of $2.50 per acre, and 79,300 remain unsold. 

Professors, 4; students in agricultural college, 51; in all the depart- 
ments, 147. 

PENNSYLVANIA. 

Pennsylvania State College^ Centre County; Rev. James Colder^ D, D., 
president — This college has undergone some changes in its name, but 
its purposes as an agricultural and mechanicsil college remain the same. 
According to the latest documentary authority it was first incorporated 
as **The Farmers' High School of Pennsylvania," February 22, 1865 : 
next, as '^ The Agricultural College of Pennsylvania," Mav 1, 1862 ; ana 
lastly as " The Pennsylvania State College," July 26, 1874. 

The four farms belonging to the college contain 600 acres, and are 
valued at $75,000, as follows: The college-farm, 300 acres, at $100 per 
acre, $30,000; the central experimental, 100 acres, at $100 per acre, 
$10,000; the eastern experimental, 100 acres, at $200 per acre, $20,000; 
the western experimental, 100 acres, at $150 per acre, $15,000. The 
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work which has been done on these fsurms for many snccessive years in 
experimeutation and with the aim of presenting model farms has been 
extensive, and results have been arrived at which are of high practieal 
value to the farmers of the State. Experiments have been made during 
the year in acclimating seeds, testing varieties of seeds and grains, 
methods of cultivation, the use of manures, various rotations of crops, 
the culture of wheat and potatoes, soiling cattle, and culture of fruit 
trees. 

Jb'rom various experiments continued for several years the professor 
of agriculture has come to the conclusion that it is profitable to feed 
cattle during the winter for furnishing manure; that stock, when* 
confined to small lots or yards and soiled, do equally as well, if 
carefully attended, as when allowed the liberty of the fields, and can be 
fed on the product of one-third lessl and ; that purple lucerne {Medicago 
sativa) is a good soiling-plant on strong land, yields heavily, grows rap- 
idly, bears cutting, and is perennial ; that the old method of cutting 
indiscriminately the large and small potatoes for seed, not going to ex- 
tremes, and of planting the seed and root ends, is practically as good as 
any other ; that in planting apple-orchards it is the most profitable to 
plant only two or three varieties, and these of the most marketable 
kinds ; that surface-cnlture, good manuring, scraping, and washing the 
trees with an alkaline mixture, and a dressing of five or six pounds of 
muriate of potash per tree, have proved to be a very profitable mode of 
treatment. The college-farm has been very much improved by clearing 
off old stone fences, removing worthless hedges, and planting fruit-trees ; 
and the campus, by constructing roads aud filUng up inequalities. 

The annual interest derived ^m the proceeds of the congressional 
land-grant is now $24,420. Some small buildings have been erected 
and others repaired, and arrangements have been made for supplying 
the college with an abundance of pure spring-wateo. About $500 have 
been expended for apparatus for the physical department, and $100 for 
increasing the library. 

Professors 12 ; assistant, 1 ; students, 161. 

RHODE ISLAND. 

Brown University — AgricuUural and mechanical departinent^ at Provi" 
dence ; Eev. E. O. Bobifison^ D. i>., LL. D., president, — ^The course of study 
in the department of practical science for the degree of bachelor of phi- 
losophy has been extended from three years to four, as contemplated 
by the university last year. There is no prescribed course laid down in 
the catalogue for students in agriculture, but provision has been made 
in the department of practical science for selected courses of instruction 
in such branches of learning as are related to agriculture and the me- 
chanic arts. Students who enter with the intention of pursuing selected 
studies are subject to the same conditions of admission as for the regu- 
lar scientific courses ; and when they have completed the studies which 
they have selected, they are entitled to a certificate stating the time of 
their connection with the university and the amount of their acquisitions 
Direct instruction in agriculture appears to have been given by the pro- 
fessor of agricultural zoology and curator of the museum. He says that 
during the last half of the year a weekly course of lectures on agricul- 
tural zoology has been given to the senior class. About one-fourth of 
the class have also attended to taxidermy as a voluntary exercise 
throughout the year. 

The annual interest from the original fund derived from the proceeds 
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of the congressional land-grant is $3,000; bat this fund has been 
allowed to accnmnlate by jadicioas manafi^emeat, so that the annual 
interest now amounts to $6,624. Very valuable additions have been 
made to the museum, consisting of about 100 specimens of fishes ; 60 
of woods native to Massachusetts ; a large collection of plants, insects, 
and native weapons; war-implements, domestic utensils, and fabrics from 
the interior of Africa ; several species of mammals, and numerous mis- 
cellaneous specimens. 

Professors in the agricultural and mechanical department, 10 ; assist- 
ants, 3 ; students, 35 ; professors in all the departments, 13 ; assistants, 
3; students, 251. 

SOUTH CAROLINA. 

Olaflin University — 8&ui;h Carolina Agricultural College and Meehamaf 
Institute^ at Orangeburgh; Bev, Edward CookCj D. D.j president — ^The an- 
nual interest derived from the proceeds of the congressional land-grant 
is $11,508, but the whole amount is not always paid to the college 
by the State. This year it received $10,000, leaving a balance of 
$1,508 unpaid. Of the sum received, $4,000 were used for expenses in 
conducting the college and the remainder in payment of the experi- 
mental farm. The farm contains 116 acres, and is valued at $10,000. 
It has been considerably improved during the year, and the facilities for 
students to engage in mannad labor have been much increased. Experi- 
ments have been made with different kinds of manures and in plowing 
to ascertain the kind best adapted to the soil and climate of that part of 
the State. Crops have been cultivated successfully, and 43 bushels of 
shelled com were produced per acre, which is much above the usual yield 
in the State. A neat and commodious brick building is in course of 
construction on the site of the one burned about a year ago, and will be 
completed ne:^ spring. It will be occupied jointly by the university and 
college. It is 80 feet long and 40 wide, three stories high, with man- 
sard roof, making a fourth story, and has a piazza on the front and back 
sides. It contains two school-rooms, three recitation-rooms, library- 
room, and thirteen dormitories in the mansard story: also, a chapel 
which will seat two hundred persons, and a family residence, with par- 
lors, kitchen, and dining-room. Besides this building, there are several 
others which are used for school purposes. The collegiate year is 
divided into three terms of eleven weeks each. Tuition is tree ; care of 
room per term, $1; board in hall per week, $2.50; room-rent and fuel 
for self-boarders per term, $3. Students have an opportunity of paying 
their biVs in part by manual labor. 

Professors in the college, 3 ; assistants, 3 ; students, 40 ; professors in 
all the departments, 4 ; assistants, 3 ; students, 195. 

TENNESSEE. 

JEast Tennessee University — Tennessee AgrieuUurai College^ atKnoxviUe; 
Rev, Tlwmas IV. HumeSj &'. T. 2>., president. — Some changes have been 
made during the year in the agricultural course of study, by which 
additional instruction is* given in chemistry and botany in the freshman 
year, and in market-gardening and dairy-farming in the junior. A few 
additional branches have also been introduced into this course. 

The annual interest derived from the proceeds of the congressional 
land-grant is $23,X60, but the college has not always received the 
full amount, the payment having sometimes been made in State 
treasury wanantS| on which there is a discount in the market. 
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The college-farm contains 260 acres, and is valued at $24,000. Impor- 
tant improvements have been make on it daring the year, and experi- 
ments conducted in the cultivation of wheat with different fertilizers, 
with white rye received from the Department of Agriculture, and with 
barley. From experiments made with timothy-grass, it has been dis- 
covered that it cannot be relied on as a permanent crop in the locality 
of the college, being incapable of resisting the drought, and after two 
cuttings dies out. Orchard-grass, on the contrary, flourishes well, and 
is not permanently injured by dry weather. A new barn has been 
erected on the farm, and apparatus for instruction in chemistry has 
been purchased to the amount of $300; seventy-two dollars' worth has 
also been purchased for the use of the professor of agriculture. 

Professors in the agricultural college, 9 ; assistants, 3 ; students, 58 ; 
professors in all the departments, 9; assistants, 8; students, 300. 

TEXAS. 

Agricultural and Mechanical College of Texas j at Bryan; Thomas 8. 
Oathrightj A. iH ., president — The college was inaugurated and opened 
for the reception of students October 4, 1876. It is beautifully located, 
in a healthy section, four miles from Bryan, on the Houston and Texas 
Central Eailroad, and is easily accessible from all parts of the State. 
The college building, of which an engraving is here presented, is claimed 
to be equal to the best in the country. It is 153 feet long, 60 wide, 
four stories high, and is built of brick, except the foundation, which is 
stone. The window and door sills and caps are made of Texas granite. 
On each floor, except the fourth, it contains three halls, running the 
entire length of the building. The two set apart for literary societies 
wDl each accommodate 400 persons. On the fourth floor are a chapel, 
60 feet square, six lecture-rooms, library, president's office, cadets' room, 
armory, and guard-room. The remaining rooms are for students' dormi- 
tories The inside of the bnUding is fluished with native cypress in the 
highest style of architecture, varnished to show the texture of the wood 
to the best advantage. Besides the college building, there is another 
called the ^'students' hall," four stories high, and built of the same 
materials as the main building, but not so elaborately flnished. Also 
four brick cottages for professors' residences, and a nice barn. The 
cost of the college building was $100,000; of the students' hall, $32,000; 
and of the smaller buildiugs, $20,000. The State appropriated the 
liberal sum of $187,000 for the erection of these buildings and the 
purchase of the farm. None of the fund granted by Congress has been 
used. 

There are five courses of study in the college : (1) Preparatory and 
general; (2) in agriculture; (3) in mechanics and engiueeriug; (4) in 
k^ngnages and literature; (5) in military tactics. The first-named course 
occupies three years. It is designed to afibrd the student a good edu- 
cation for the practical duties of life, or to prepare him for entering 
upon any special course he may choose. Each of the special courses 
occupies two years^ The general course includes rhetorical reading, 
declamation, English grammar, composition, higher arithmetic, geogra- 
phy, history, drawing, algebra, geometry, trigonometry, physics, chem- 
istry, geology, plain and topographical surveying, zoology, animal and 
vegetable physiology, elements of agriculture, French, Spanish, Ger- 
man, Latin, Greek, and military tactics. Modern languages may be 
substituted for Latin and Greek, if desired. The course in agricult- 
ure includes analytical geometry, conies, calculus^ pliysics, astronomji 
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ohemistry, Btraotnre and physiology of plants, water, the atmosphere, 
soils in their relation to vegetable products, improvement of the soil 
by chemical and mechanical means } history, care, breeding, diseases, 
food, digestion, respiration, assimilation, and excretions of domestic 
animals; milk, batter, cheese, flesh, and wool as agricultural prod- 
ucts; development and present condition of agriculture as an art, 
its principles, economic requirements of vegetable growth, soils and 
theory of manures, plowing, physical manipulations of land, imple- 
ments and machinery ; drainage, construction, and arrangement of ££rm 
buildings ; care of grass and pasture lands, rotation of crops, use of arti- 
ficial fertilizers, designs for farm-machinery, meteorology, farm and road 
surveying, water-courses for irrigation and draining, book-keeping, free- 
hand drawing and sketching, strength of materials, practical hydraulics 
and pneumatics, mineralogy, geology, zoology, insects injurious and 
beneficial to agriculture ; care and marketing of crops; orchard and vine 
culture ; Latin, French or German, and military tactics. 

It is prescribed, ^< as a permanent rule of this college, that no appli- 
cant for admission as a student shall be received unless of the white 
race.'' Provision is made for educating, free of tuition, ^' State students," 
as follows : Two to be appointed from the State by the United States 
senators, one from each congressional district by the member repre- 
senting it, and three itom each State senatorial district. In the latter 
case, the choice is to be determined by a competitive examination under 
the direction of the district senator. Tuition for other than State stu- 
dents is $50 per annum. The estimated expenses of a State student 
for a year of nine months, including matriculation-fee, board, washing, 
fuel, lights, two suits of clothing, and medical attendance, are 1200; 
of other students, $250. 

Special care is taken to give thorough instruction in military tactics, 
including, besides the general drill, guard duty and outpost-picket 
service. To aid in teaching this branch in the best manner, the State 
has provided the students with complete sets of breech-loading cadet- 
rifles, swords, and accoaterments* 

In August of the present year an act was passed by the legislature 
to establish another agricultural and mechanical college for the educa- 
tion of colored youth of the State, and the college will be organized and 
put in operation at the earliest day practicable. 

The annual income from the proceeds of the congressional land-scrip 
is $10,962 in gold, which, in the present currency, is equal to about 
$12j000. The land appropriated by the State to the college, and on 
which the college buildings are located, embraces 2,200 acres, a part of 
which is used for an experimental farm, and the remainder is unim- 
proved. The entire tract is valued at $20,000. Liberal appropriations 
have been made for chemical and philosophical apparatus, and it is 
intended to purchase such as will be equal in quality to the best used in 
the agricultural colleges of the other States. 

Professors, 6 ; students, 60. Snfticient time has not been given for 
the organization of classes in the agricultural course of study. 

TBBMONT. 

University of Vermont a/nd State Agricultural College^ at Burlington; 
Matthew H, Buckham^ A. if., president^^-The college has not yet entered 
into the work of conducting an experimental farm, although it has land 
in ample quantity for experimental purposes, and would gladly use it 
for a farm if the funds could be procured to provide the necessary equip- 
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ments and a professor of agricalbare to superintend it. The annual in- 
terest derived from the proceeds of the congressional land-grant is $8,130. 
Professors in the agricultural college, 7j assistant, 1; students, 23; 
professors in all the departments, 22 ; assistants, 3 ; students, 168 ; 14 
of whom were ladies; lady graduates, 5. The following statement has 
been received from the president : 

A.n attempt to establish a separate institntion ont of the proceeds of the congrea- 
Bional land-^ant hayine failed for want of sufflcient additional endowment, the legis- 
latnre, in 1865, offered the fond to the State University on the condition that it shoald 
accept a new charter conforming it to the requirmenta of the act of Congress estab- 
lishing colleges of agriculture and the mechanic arts. The institution thus chartered 
is the ''University of Vermont and State Agricultural College/' having one board of 
trustees, one treasury, one faculty, but several departments. The State has as yet 
done nothing to increase the resources of the institution. On accepting its new trust, 
the university raised a subscription of $80,000, mainly among its alumni and old friends, 
to enable it to meet its new responsibilities. Three new departments were created, 
that of general and agricultural chemistry, that of civil engineering, and that of mod- 
em languages. 

Besides these, the department of natural history was modified and enlarged so as to 
give greater scope to the studies bearing directly on agriculture, such as mineralogy, bot- 
any, physiology, and zoology. The institution does not manage a farm, but it h^s land 
,ample for experimental purposes if ftinds should be supplied therefor. About 100 stu- 
dents are in attendance, the numbers in the scientific departments being from one-quar- 
ter to one-third the total number. By the statistics furnished for the report of the coa- 
giessional committee in 1874, it appears that of those who have been members of the 
institution for a longer or shorter time since 186p, a large number have entered into the 
various industrial pursuits by which the resources of the country are developed, and 
that thus the college is fulfilling the designs of its founders by sending well-trained 
men into the great industries of the nation. In addition to the work of the institutioa 
in its new ground, it haa done considerable misBionary wo^k through the State by 




State on the diseases of animala, and to give a consecutive course on veterinai^ medi- 
cine and surgerjr in Burlington. These lectures were provided in the hope.tbat in this 
way the attention of young farmers might be drawn to the college, and that they 
might be induced to pursue other branches of study bearing on agriculture. Finding 
that these lectures tnrough the State awakened a great interest on the subject, the 
college had the lectures in Burlington reported, and a large edition of the reports in 
pamphlet form distributed gratnitously among the farmers and stock-raisers of the 
State. 

From the be^nning the institution has had to encounter opposition fh>m those whose 
ideas of an a^icultural college is a mere manual-labor school for apprentices to farm- 
work. The aim of the institution has been to provide, first, for instruction in those 
sciences — ^those ^'branches of learning" which relate to agriculture and the mechanic 
arts ; to equip laboratories, to furnish museums, to secure apparatus, to gather all the ap- 
pliances for imparting scientific and practical instruction, and to add, as fast as funds 
could be got, the means of exemplifying such instractionin farm, stock, machinery, &c. 

YIBOINIA. 

Virginia AgriouUti/ral and Mechanical OoUegCj otBlacksburgh; Oharles 
L. 0. Minorj LL. !>•, prerident — One of the two college buildings, 
referred to in onr report of last year as being in coarse of constraction, 
is now completed and occapied. It is used for lecture and recitation 
rooms, laboratories, &c. The other, which is of the same size and finish 
and designed for similar purposes, will be completed and ready for occu- 
pancy early In the spring of 1877. The two dwelling-houses, begun last 
year and intended for professors' residences, are also completed and 
occupied. They are neatly finished and of excellent quality. So great 
has been the increase of students since the opening of the college ia 
1872, that the number is now doubled, and no more can be received in 
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fatare antil the resources of the college are augmented. The machine- 
shop, which was completed two years ago, has been enlarged and fur- 
nished with additional machinery and tools. A grist-mill has been 
erected adjoining it, and is driven by the same engine as the machinery 
of the shop. The addition to the shop, the mill, and a brick kitchen 
were all builv by the students, except the mason- work. They have also 
set up a line of telegraph, connecting the college with the Western Union 
Telegraph line, and Uius furnished for themselves a practical school for 
learning the art of telegraphy. They have removed two houses, and 
remodeled three messing and lodging houses. By employing the mess- 
ing system they have sometimes reduced the price of board to $6.50 per 
month. Board with lodging can be had tor |10 per month, and never 
exceeds $15. Many students pay a large part of their expenses by 
their work, and some who have skill in trades have been able to caned 
the whole. 

The college-farm contains 250 acres, and is valued at $28,000. Impor- 
tant additions have been made to the stock kept on the farm. Daily in- 
struction is given ii practical agriculture to details of students during 
the crop-season, and in mechanics throughout the collegiate year. The 
school of ditiwing, including free-hand drawing, has been attended with 
great efi&ciency and success. The course of instruction in the college is 
confined strictly to what is believed to be best for fitting young men for 
success as farmers and mechanics. The annual interest derived from 
the two-thirils ($190,000) of the proceeds of the congressional land- 
scrip received by this college is $20,638.72, which is nearly 11 per cent 
on the $190,000 invested in Virginia State bonds. The bonds were pur- 
chased at a little more than 60 cents on a dollar, and interest is paid on 
their full amount 

Professors, 7; assistants, 3; students, 265, all of whom pursued agri- 
cultural or mechanical studies^ graduates, 27, 22 being graduates in 
agriculture, and 6 in both agnculture and mechanic arts. 

Hampton Normal and Agricultural Institute^ at Hampton; General Sam^ 
uel 0. Armstrong, president — ^The receipts of the institute for the fiscal 
year of 1876 were $67,444.94. Of this sum, $39,235.74 were derived 
principally from private donations made by benevolent persons in the 
several States. The disbursements were $67,332.41, leaving a balance 
of $112.53 in the hands of the treasurer. The indebtedness of the in- 
stitute is only about $4,000. 

During the year a new Hoadley agricultural steam-engine, pf nine 
horse-power, has been purchased for $1,200, and the small three horse- 
power Baxter engine used last year has been transferred to the printing- 
office, where it is used with profit. GDhe earnings of the agricultural 
engine for work done in thrashing for farmers unconnected with the 
institute have amounted to $200. In addition to this, a steam-digester 
for steaming bone has been bought for $154, and a buhr-stone mill for 
grinding corn for stock and steamed bones into flour of bone for manure. 
Also a Hunneman hand fire-engine, with 700 feet of hose, for $1,200, 
to be used in protecting the institute buildings. A fire-company has 
been formed by the students, who have been drilled and are capable of per- 
forming efficient duty in case of fire. The grounds have been graded and 
improved by filling up a malarions marsh in the vicinity of the institate 
baUdings, an ornamental pond being left in the center, which adds much 
to the beauty of the landscape and serves for a reservoir from which 

23 A ' 
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water can be taken in case of fire and tbiown npon five aXijacent build- 
ings. Hundreds of shade-trees have been set out, taken fs x>m the farm- 
nursery, which was planted Ave years ago. More than 2,0#)0 small orna- 
mental trees have been added to the nursery -stock, for saKfe and for nse 
in increasing the beauty and value of the premises* M\ substantial 
brick engine-house has been built and a corridor finished ofi: in the npper 
story of Virginia Hall, making ten dormitories for girls. Ak coopershop 
has also been put into operation for the manufacture of mlarket barrels. 
The work has been done by two students, and proved prolfltablo. Two 
hundred and twenty-four thousand bricks have been mantAfactured and 
sold at a profit of $1,246. Three-fourths of the students play their own 
board-bills, $10 per month, half in cash and half in labor. About $7,000 
are paid annually for students' labor in all the industries pt^sued. Mr. 
V. Marqnand, of New York City, gave, in June last, $6,000 iror the erec- 
tion of a buildiug for a home for male students. It is nowf completed, 
and called Marquand Cottage. It affords comfortable ar^d excellent 
rooms for thirty-eight young men. The furniture will be itade by the 
students in the normal-school workshop. * j 

Sixty-nine girls have worked in the industrial room during the year, 
and about 1,200 pieces of work have been finished, and 200 mended by 
them each week, besides making dresses and other garments for them- 
selves in time not devoted to required labor. Sewing-machines are used 
by the more advanced pupils. Those in the middle and senior classes 
receive weekly instruction in housekeeping, bread-making, and plain 
cooking, eight being detailed every Saturday to the different house- 
keepers on the premises, who teach them in these useful arts. Last 
winter about 4,000 colored children were under the instiiiction of teach- 
ers who have graduated at this institution. A teachers' institute has 
been held for the benefit of the graduating class and such post-graduates 
as might desire to attend. Twenty post-graduates and more than forty 
of the graduating class availed themselves of the advantages of its 
exercises. 

The farm contains 190 acres, and is valued at $33,000. During the 
year 40 acres of com have been cultivated, 25 of oats, 1 of rye, 12 of 
clover, 7 of early potatoes, 8 of sweet-potatoes, 9 of corn-fodder, 3 of sor- 
ghum, 3 of pease, 2^ of cabbages, 2 of onions, 4 of asparagus, 2 of roots, 
1 of snap-beans, 4} of vegetables and strawberries, and 4 of broom-corn. 
The stock on the farm consists of 9 horses and mules, 5 colts, 18 cows, 
4 oxen, 16 yearlings and calves, 1 thoroughbred Ayrshire bull, 50 hogs, 
and 20 sheep. Seventy head of cattle and horses were wintered on the 
farm the past season. The care of this stock furnished labor for stu- 
dents, and a large amount of manure is made for the farm. Cash re- 
ceived from sales of beef amounted to $3,840. The income of the farm 
exceeded the expenditures by $833.43, while the knowledge acquired by 
the students in its cultivation is incalculable. 

The annual interest on the one-tbird ($95,000) of the proceeds of the 
congressional land-grant received by this institution is $10,319.30, be- 
ing nearly 11 per cent, on the sum invested. About $200 more are 
received from a small private endowment-iund. In addition to the in- 
come from these sources, $17,000 are required annually to pay the ex- 
penses of conducting the institute. The money thus far has been derived 
from private contributions, principally in the ifortheru States. 

Teachers, 17; assistants, 3; students, 256; pursuing agricultural or 
mechanical studies, 99. 
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WXST TIBGINLl. 

West Virginia UniverHtif — Agricultural Departmmt^ at MorganUnon; 
Bev, J. W. ISoott^ D. 2>., LL. D., a^ing president — ^A permanent president 
of the university has not yet been elected,, bat it is expected that one 
will be soon. The central portion of University Hall, or the Agricaltaral 
College, has been completed daring the year. It is claimed that there is 
no better-finished public bailding in the State. The wings will be 
erected as soon as means will permit. The following is the plan of the 
entire building when completed, as seen in the accompanying engraving : 
Length, including the wings, 150 feet ; breadth of the main central sec- 
tion, 104 feet ; of each of the wings, 65 feet } height of basement, 11 feet: 
of first floor, 17} feet; of second floor, 15^ feet; of mansard story, 20 
feet ; of the main tower from basement, 101 feet. There are four rooms 
each on the basement and second and third floors, measuring 23^ by 35 
feet each. They are for laboratory and lecture-rooms. In the mansard 
stoiy is the commencement-hall, 55 by 78 feet. The basement-walls are 
made of light sandstone, of uniform color and texture ; the other walls, 
of pressed brick, laid in white mortar: window-sills, corbels, and key- 
stones, of light sandstone ; finials and belts on pilasters of entrances, &c., 
cut stone ; belt-course on both towers, composed ot fascia and water-table, 
of cut stone. The inside is elegantly finished with chestnut. Estimated 
cost of the entire building when completed, $75,000. A new building, 
called University Boarding-hall, has been erected by private enterprise 
in dose prozimi^ to the university, designed to supply a want which the 
regents had been unable to meet. It is heated by furnaces, has a plen- 
tiful supply of soft water, and is famished with 'modem appliances for 
thorough ventilation and conveniences for outdoor exercise. Board, 
including everything except washing and lights, is furnished to students 
for $3.75 per week. . 

The annual interest on the proceeds derived from the congressional 
land-grant is $5,400. The State has made at different times two ap- 
propriations of $10,000 each to the university for a permanent fund, 
the interest of which is shared in common by the different departments. 
It amounts to $1,200 annually. These incomes and the tuition received 
from the students are not^ however, suflicient to pay the annual expen- 
ses of conducting tilie institution, but the deficiency has been generously 
supplied by the State, so that there is no incumbrance of debt An 
effort has been made to induce students to pursue the agricultural course 
of study, but not with the success desired. Quite a number,, however, 
pursue studies relating to agriculture and the mechanic arts. It is 
expected that this embarrassment will be corrected when the college 
becomes older and Uie importance of an agricultural education is more 
highly appreciated. The university has no farm. The campus contains 
25 acres, but is not used for agricultural purposes. 

Professors in the university, 8 ; assistants, 5 ; students. 96 l profes- 
sors in the agricultural department, devoting a part of their time, 5; 
students, 2. 

WISCONSIN. 

University of Wisconsin — College ofArts^ at Madison; Bev. JohnBascom^ 
D. 2>., LL. D.J president — Science Hall, referred to in our last report as 
being in course of construction, and then described as far as information 
would permit, is now completed. It is a magnificent brick building, four 
stories high, and really constitutes the agricultural and mechanical col- 
lege of Wisconsin. In it are the machine-shop, carpenter-shop, chemigal 
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laboratory, cabinet of natural history and agricaltnre, and nuaieroas 
other rooms mentioned in a previous report. It is heated by steam, and 
has a system of water- works from which the same power that operates 
the machinery used for instruction in the mechanical shops supplies an 
abundance of water for its own use and Ladies' Hall, and for the 
hydrants which are in connection with all the principal buildings. 
There is also an ample system of sewerage connecting Science Hall and 
Ladies' Hall with Lake Mendota, b^ which cleanliness and health are 
secured. 

The department of agriculture is reported as in successful opera- 
tion, and its scope and benefits as appreciated by the people. The 
experimental farm contains 196 acres, and is valued at $40,000. The 
university grounds occupy 40 acres, which are not included in the area 
of the farm as now given. The professor of agriculture and chemistry, 
W. W. Daniells, M. S., has conducted experiments on the farm with 
four varieties of winter-wheat, ten of spring- wheat, one of rye, four of 
barley, six of oats, five of com, and thirteen of potatoes. The yield of 
winter-wheat was about double that of the summer varieties* Experi- 
ments have also been made with soils to test the efiFects of different 
depths of plowing, which varied from 5 to 20 inches. The largest yield 
of corn was obtained on land plowed at a medium depth of 12 inches. 
Extensive meteorological observations have been made several times 
each day throughout the year on the temperature of the atmosphere, 
barometrical changes, relative humidity, direction and force of wind, 
kinds of clouds, and fall of rain and snow. The annual interest derived 
from the proceeds of the congressional land-grant is $13,490. There 
have been sold of this grant during the fiscal year 6,218 acres, at an 
average price of $7.34 per acre; and 61,635 acres remain unsold. 

Professors in the agricultural and mechanical college, 10; assistants, 
6; sudents, 124; professors in all the departments, 20: assistants, 7; 
students, 316, 77 of whom were ladies. The board of visitors, in their 
report, say that ^' in the present senior class the percentage of young 
women to be graduated with honor in respect to higher scholarship is, 
relatively to their whole number, decidedly larger 'than that of the 
young men; and this disparity is emphasized by the loss to the latter 
of the first honor." 

The report of the board of regents thus refers to the female depar^ 
ment: 

The act to re-oreanize the nnivenity. enacted in 1866, requires that " the nniveisity 
shall be ojpen to female as well as male students, under such regulations and restrio- 
tions as the board of regents may deem proper.'' In pursuance of this requirement, 
the educational privileges of the university are extended to students of both sexes 
without discrimination, thus far with no reason to resret the obligations imposed by 
the law. But the regents do not understand that the law, in providing an equality of 
educational privileges, contemplates any special experiments in the matter of educa- 
tion, or the adoption of any rules or regulations founded upon any novel or theoretical 
view of ^he personal and social relations of the seses. The law assumes that young 
ladies possess the capacity and the disposition to acquire that degree of knowledge 
and mental discipline in the study of the arts and sciences which is imparted by a 
course of collegiate instruction. It assumes no more. It certainly does not assume to 
approve any method of instruction or discipline contrary to the current and accepted 
views of the parents who have children to educate. And while the board is responsi* 
ble to the law for the fulfillment of all the obligations imposed in this respect, it is 
equally responsible to the public, and especially to the parents and guardians of stu- 
dents confided to their charge, for the enforcement of such prudent roles of discipline 
as the circumstances render obviously judicious and appropriate. Parents, therefore, 
should feel assured, and possess positively good reasons for the assurance, that those 
young ladles who by their presence at the university contribute equally to the honor 
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and repntatioD of cnr cdnoatiosal Bystom, while hero epocifically for odacatimial par- 
poses, are nacredly exempt irom ovcry phase of social inflaence or instractiou of an 
exceptional or obnoxions character, and that snch exemption is required and enforced 
as a matter of good faith on the part of both regents and faculty. The privileges of 
the university are thus accorded to young ladies under regulations as purely unob- 
jectionable and unexceptionable as those provided for any other school of similar 
character and purpose, public or private. About one-q[uarter of the whole number of 
students now attending the university are young ladies, successfully competing for 
equal rank with the remaining number in the several departments of instruction. 
With a due appreciation on the part of the public of the valuable advantages thus 
conferred upon both classes of students without distinction of sex, and of the views 
of the authorities upon the subject, there is reason to anticipate a more equal propor- 
tion in the number fitting for and attending upon the nnlverbity classes. 
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Statistics for 1876 of the industrial insiUuUons of (he United States whiok 
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9 

10 
11 

la 

13 
14 

15 

"{ 

17 
18 

»{ 

20 J 
SI 



S3 

23 

24 
25 

36 

27 

28 



Location of the in- 
iititntion. 



Name of the inttltation. 



Name of tbe presideiit of 
the apiculCnriil and mo- 
chanical colleso and of 
the uuivcrslty. 



Aabum, Ala 

Favettoville, Ark., 
Berkeley, Cal 



New Haven, Conn .. 



Newark, Del.... 
£aa Gallie, Fla . 



Athena, 6a . 



Dahlonesa,6a — 

nrhana,Ill ! 

La Fayette, Ind.... 



Ame«,Iowa 

Manhattan, Kana . 
Lexington, Ky — 



New Orleaaa, La. . . 
Orono,Ha 



College Station, Md. 
Boaton, Mans 



Amhent, Maaa . 



Lanalng, Mloh 

Minneapolis, Minn. 
Oxford, Miae 



Itodney, Mias 

Columbia, Mo 1 

Rona,M.. I 

Lincoln, Nobr 

Nevada 

Hanover, N.H 

NewBranswick.N.J. 

Ithaca,N.Y 

Chapel Hill, N.C. 



Ajn^cnltoral and Mechanical College of 
Alabama. 

Arkansas Ladnstrial University ^ 

Unlversityof California— CollegesofAgri- 

coltare and Meohanics. 
Yale College— Sheffield Scientlflo School.. 

Delaware College 

Florida State Agricnltnral College 



Rev. L T. Tichenor, D. D. 



N. P. Gates, A. M 

John Le Conte, M. D . 



C Georgia State College of] 
Agricaltore and the 
Mechanic Arts. 
North Georgia Agricnl- 
[ tnral College. J 
HUnois Industrial University 



Rev. Noah Porter, D. D., 

LL.D. 
William H. Pumell, I.L. D 
Hon. William Watkin 

Hicks, (president of the 

trustees.) 



5 University of I 
I Georgia. 1 j 



Rev. Henry H. Tucker, 
I l..LL.r ■ 
lor.) 



D.D.,L] 



(chancel- < 



27 



Columbus, Ohio. 
Corvaliis, Oreg. . 

Centre County, Pa.. I 30 



Purdue University— Indiana Agricultural 
College. 

Iowa State Agricultural Colloffe , 

Kansas State Agricultural Colloge 

Kentucky University— Agricultural and 
Mechanical College. 

Louisiana State Agricultural and Mechan- 
ical College. 

Mai neStAte Colloge of Agriculture and the 
Mechanic Arts. 

Maryland Agricultural College 

Massachusetts Institute of Technology. . . 

Maasachusetta Agricultural College 



John M. Gregory, LXi. D., 

(regent.) 
Emerson £. White, U:*. D 



A. a Welch, LL. D 

Rev. John A. Anderson. . 
John B. Bowman, LL. D., 



Michigan State Agricultural College 

C University of I College of Agriculture. . ) 

\ Minnesota. > College of Mechanic Arts S 

University of Mitisissi ppi— College of Agri- 
culture and the Mechanic Arts. 

Alcorn University — Agricultural and Me- 
chanical College. 

r Agricultural and Me-] 

C University of J chanical College. ( 

I Missouri. | Missonri School of Mines | 
i and Metallurgy. j 

University of Nebraska— College of Agri- 
culture. 

(No industrial institution established in 
the State.) 

Dartmouth College— New Hampshire Col- 
legeof Agrloultureand the Mechanic Aris. 

Rutgers College— Scientific School 



e n««««ii C College of Agriculture . . . . ) 
I Tr„iJ^J?}L \ Sibley College of the Me- S 
> University.^ chalaioArts. S 



Edward Orton, Ph. D . 
B. L. Arnold, Ph. D... 



University of North Carolina— College of 
Agriculture and the Mechanic Arts. 

Ohio Agricultural and Mechanical College. 

Corvaliis College— State Agricultural Col- 
lege. 

Pennsylvania State College 

a The States having blanks against them in this column have sold all their scrip or land. 
6 This college has not been opened to stadents. 



(recent.) 
MiU.J.L.CnMa. 



Rev. ChM. F. Allen, B. D. . 

Capt William H. Parkor . . 
John D. Runkle, Ph. B., 

LL.D. 
William S. Clark, Ph. D., 

LI^D. 
TheophilusC.Abbot,LL.D. 
William W. Folwell, M. A 

General Alex. P. Stewart, 

(chancellor.) 
Hiram R. Revela, D. D. . . 



Samuel S. Laws, LL. 



-{ 



Rev. Edmund r>. Fairfield, 
D.D..LL.D., (chancellor.) 



Rov. Asa D. Smith, 33. D., 

LL. 1). 
Rov. William H. Camp- 

boll, D. v., LL. 1). 

Andrew D.Wbite,LL.D, 
Hon. Kemp P. Battle 



\ 



Rev. James Calder, D. D . . 
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89 
30 
31 
33 
33 

35 

36 



Locfttion of the in- 
BtitatioxL 



Frovidenoe^ B. I — 
Onmgebarsh, S. C .. 
EnoxTlIle, Tenn ... 

Bryan, Tex 

BnrlingtoD, Vt 

BlaclEBbargh,ya... 

Hampton, Ya 

Morgantown, W. Ya. 
Madison, Wis.... 



Total. 



Kama of tlia iostitatSon. 



Brown TTnitrenity— Agrionltaral and Me- 
ohaaical Department. 

Claflin University— Soath Carolina Afcii* 
ooltnral CoUegeandMeohanios' Institnte. 

Saat Tennessee UniTersity— Tennessee 
Azricaltnral College. 

Agiionltnral and Mechanical College of 
Texas. 

UnlTeraltyof Yermont and State Agrlonl- 
tnral College. 

Ylrginia Agrionltnral and Mechanical Col- 
lege. 

Hampton Normal and Agrionltnral Insti- 
tute. 

West Ylrginia TTniTenity^Agricnltnral 
Department. 

Univeraitiy of 'Wisoonsin-- College of Arts. 



Name of the president of 
the agrionltnral and me- 
ohanioal college and of 
the nnlTenity. 



Bev. E. G. Boblnaon,D. D. 

LL.D. 
Rev. Edward Cooke, D. D. 

Bey. Thomas W. Hnmes, 

S.T.D. 
Thomas S.Gathright, A3I. 

Matthew H. Buchham, 

A.M 
Charles L. C. Minor, LUD. 

General Samnel C. Arm- 
strong. 

Rot. J. W. Soott, D. D., 
LL.D. 

Bev. John Ba80om,D. D., 
LL.D. 
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The foregoiDg tables show an iQcrease, compared \^ith the prerions 
year's report, of 10 instructors of all grades and 494 students in the 
agricultural and mechanical colleges of the different States. Agricult- 
ural-college scrip was sold in larger quantities than in the previous 
year. It is noticeable that the price per acre realized shows an increase, 
having risen from $3.27 to $4.41, or nearly 35 percent. As the amount 
of unsold land is thus annually reduced its value per acre will appreci- 
ate still more rapidly, and those institutions which have reserved their 
lands will enjoy a great advantage over those that rushed into the mar- 
ket at an early day. Vast masses of endowment-lands were sold as low 
as 80 cents per acre. 

For the first time since this Department has begun to publish the an- 
nual statistics of agricultural education has it been practicable to present 
even an approximate statement of the proceeds of this endowment-fund 
available for the support of the faculties. The annual interest of all the 
institutions, except two or three, is given at $526,283, which, at 6 per cent, 
per annum, represents an investment of $8,771,383. The Commissioner of 
the General Land-Office, in his annual report for 1869, states the aggre- 
gate claim upon the public domain accruing under the agriculturai-ool- 
lege-scrip legislation at 9,510,000 acres, which, at the minimum price, 
$1.25 per acre, amounts to $11,987,500. But the prudence with which 
some institutions have husbanded their resources has raised the aver- 
age much above this minimum. There yet remain 1,463,305 acres to be 
disposed of, which, at the average price obtained during the last year, 
will add about six and a half million dollars to the fond. It will doubt- 
less average much higher than this, and wUl probably raise the aggre- 
gate to nineteen or twenty millions of dollars. 
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CONNECTICUT. 



With the exception of a brief article on the subject of fruit-cultnrc, 
the eighth annual report of the Connecticut State Board of Agricult- 
ure, for the years 1874-'75, is entirely devoted to a discussion of ques- 
tions relating to the production and manufacture of milk. The work la 
of more than average value, as many of the papers and discussions are 
of an exhaustive character. 

The annual meeting was held at l^ew Haven, May 27, 1S74. A farmers' 
convention, under the management of the board, convened at Wood- 
stock, December 16, 1874, and continued for three days. Milk, its pro- 
duction and manufacture, was the only subject discussed. Leading 
agriculturists and dairymen were in attendance from various sections of 
the country and took an active part in the discussions. 

Mr. T. S. Gold, secretary to the Board, opened the discussion. He 
stated that there was not only a diminished number of cattle in the country, 
but also a decreased production per acre of grass and other forage-plants. 
To remedy this evil, as it relates to, and has a direct bearing upon, dairy 
products, he advises the rearing and keeping of a better gr^e of cows — 
cows that will give more milk on the same amount of feed — thereby in- 
creasing the profits of the dairy by decreasing the cost incident to 
keeping a larger number of cattle. Not only the quantity of the milk 
may be thus increased, but the quality also may be greatly improved. 
He says: 

Cows differ almost as much in the quality of their milk as they do in their external 
form and api>earance. The amount of the priocipai oonstituenta, as casein or curd, 
batter, oil, and sugar, can be easUy ascertained and their variations markedi but there 
are more subtle qualities, giving rise to flavor and to its hygienic properties, which, 
while more difficult of determination, are of no less Importance In a sanitary point or 
view and in the estimation of the customer. If the product varies so much when the 
animal .is in health, how wiU it be when disease supervenes to form another important 
element in the calculation f Cows often continue to give a good flow of milk under 
local and constitutional disorders. The cow-pox, the fouls, garget, disturbances of the 
alimentary canal, foot and mouth disease, and pleuro-pneqmonia, though interrupt- 
ing, do not always prevent, the secretion of milk. The cow-pox, even m its mildest 
form, often causes the teats to crack and bleed, and the exudation may drop into the 
pail. Harsh handling of the udder in milking, or some slight injury, often causes one- 
quarter to give bloody milk ; and gaivet, when it does not entirely stop the flow of 
milk, injures its quality in all decrees of vileness. All the secretions of an unhealthy 
animal must be tainted, and milK is no exception. • • • Qarlic and onions, and in 
some degree the cabbage family, to which the turnip belongs, give their peculiar odor 
to the milk. Weedy pastures aT>ound in vegetation of strong c^ors and taste, liable to 
be transferred to the milk. Drink as weU as food may introduce impurities. Out of 
one hundred and seventy families supplied with milk from a dairy in Islington, En- 
gland, seventy suffered from typhoid fever. One "hundred and sixty-eight individual 
cases oocurrea in ten weeks, and thirty died. An investigation showed that the cows 
drank water from an old underground tank, built of wood and much decayed. * * • 
Professor Law, of Cornell University, relates a similar case where the milk had a ropy or 
slimy character, and a microscopic examination revealed the presence of certain ani- 
mated germs, which had their rise in the filthy pool from which the cows drank. These 
entered into the secreted milk, aod there multiplied to such a degree as to render it 
entirely unfit for food. * • * Even impure air breathed by the cow will taint her 
milk. It 18 reported on good authority that the milk from a dairy in the State of New 
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York when brought to the cheese-faotory was found tainted, and on examination thJb 
canse was discovered to be a putrid carcass lying in the pasture. • • • Milk and 
oream set in the dairy are very susceptible to odors of every kind. The smoke of the 
kitchen, of cooking ireeetables, are readily absorbed. The proximity of the hog-pen, 
or of the milking-yard, sometimes taints the milk. Wherever milk is kept, either in 
the spring-house or dairy, every pains should be taken to secure a pure atmosphere. 
When the milk is set in a kitchen, dust and smoke will affect it ii^juriously, and first- 
quality butter cannot be made from it. 

Mr. Nathan Hart presented a paper on feeding for the production of 
milk. He states that he is engaged in developing an ent^rise involv- 
ing the winter dairy as an important part of dairy husbandry in a ter- 
ritory formerly interested largely in the fattening of cattle. In this new 
enterprise the question of feeding for the production of milk being one 
of great importance, he has devoted much time to an investigation of 
the subject. A series of experiments with different kinds of fodder and 
ground feed has convinced him that hay is the basis for all winter feed- 
ing, and that made from the natural and cultivated grasses grown on 
upland meadows is the most valuable, if cut early and nicely cured. 
This may be supplemented with sowed com and the annual grasses, mil- 
let, Hungarian grass, and others. Different varieties of roots are also 
valuable, and more concentrated food is found in com, oats, buckwheat, 
rye, wheat, and brewers' grains. The latter is used extensively in the 
vicinity of New York, where these experiments were made. Different 
methods of preparing these materials, and entirely different proportions 
and varying quantities, are used either from choice or necessity. Mr. 
Hart says: 

After a more or less extended inquiry and trial, gnided by the closest observation and 
a foil knowled^ of the net results, I have adopted tbe practice of feeding hay and all 
kinds of what is generally denominated fodder, nncnt, and (including^ ground feed,) 
dry, and I apprehend that the varying results may be accounted for more in the external 
conditions and the c[uantity and quality than in the preparation. The system of the 
cow is a laboratory in which chemical and mechanical changes are constantly going 
on j into this we put the raw material, consisting of the articles named ; a part the 
animal uses to support itself, to run the machinery, to keep up warmth, repaur the 
waste ; a part is thrown off as refuse, and a portion is yielded for the support and profit 
of the fiEurner. How milk is produced, whether it is a secretion or the result of some 
other operation of nature, is for the physiologist, and perhaps the chemist, to investi- 
gate. What is required of the feeder is to give the cow just such qnan tity. quality, and 
relative variety and proportion as shall give the greatest quantity, reference being 
had to the cost of the material and the value of the product. The question of profit 
and loss should enter into the calculation. If too large quantities of these substances 
(all or any of them) are given, digestion will be iuteifered with and the yield Of milk 
will be diminished. If too little, it will be the same, as the proportion needed to sup- 
port the cow will leave a smaller surplus for the pail, and right here, it seems to me, lies 
the field of investigation and experiment. There is a point in quantity and ooncentra- 
tior of milk-producing constituents beyond which if we go we do it at a loss. If we 
feed a pail of new milk to a cow, it wiU not affect the flow of milk so much as a quart 
of bran in a pail of lukewarm water with a little salt thrown in, other things being 
equaL The point aimed at, then, is to feed in quantity, quality, and oondition so as to 
secure perfect digestion and the largest possible product at the least possible expensoi 
having regard to quality and profit and loss. 

Is It necessary to cook it to secure perfect digestion f If it is necessary, will or will 
not the increased capital, skiUed and oonsequently more expensive labor, more than 
counterbalance tbe nenefits of cooking f May we not secure, very nearly, the same 
result at much less expense, and at the same time secure a larger margin of profit in 
consequence f • • • Hay should be cut early and nicely cured, and fed in quantity 
with other substances Just as much and no more than is perfectly digested, and as 
neaarly regulated in time and manner as we observe the habits of the animal indicate 
when left to help herself when at pasture. My own practice is to nve a light feed the 
first thluj^ in the morning, which wiU be eaten up clean in ten or fifteen minutes, while 
the milking is going on, and then the ground feed is given dry with a smaU quantity 
of salt. In about an hour the cows are let out to go to water, and I prefer they shoula 
go twenty or thirty rods, to drink from warm ^springs, and get exercise, rather than 
oxink almost ficosen water in the yard. While they are absent the ftablee are oleuued 
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and another feed about the Bame as the fiist giyen, and the cows pnt up inunediatelj 
on their retom, whioh will be in about an hour, and they stand or lie down at their 
ohoioe, in an atmosphere almost a genial as the family sittin^^-room in respest to tem- 
perature. If I am feeding roots, they are fed lust before milkine at night, and the last 
feed of the day is given immediately after, whieh is alwa^ thelarffest, and is dictated 
by what I obeerye when the animal is at pleasure, which is that she always takes the 
largest meal lust at night. A healthy cow giving milk in winter has a voracious ap- 
petite, and if allowed will eat fSstf more than she can properly digest, and therefore 
much is wasted unless the quantity is regulated by careful observation and experi- 
ment. 

Mr. Hart gives the resnlts of his experiments in feeding for the pro- 
duction of milk : First dairy of 12 cows, commencing April, 1870, and 
ending March, 1871, produced a total of 30,680 quarts, being an average 
of 2,556 quarts per cow. Second dairy of 21 cows, distributed through 
the year, about the same; total, 63,445 quarts; per cow, 2,549 quarts. 
Third dairy of 18 cows, 47,100 quarts; average per cow, 2,617 quarts. 
Fourth dairy of 12 cows, averaging for three years, 2,416 quarts. The 
lowest net proceeds were $85 per cow, with milk at 4 cents per quart for 
six mouths and 2} cents per qaart for six months. 

During a discussion which followed the reading of this paper, Mr. 
Hart stated that he did not think the feeding of turnips imparted any 
deleterious taste to the milk, especially if they were properly fed. It 
would not do, at first, to give the cow a full ration of any kind of roots. 
If commenced in.a moderate way, the quantity may be increased until 
the cow can take all she will eat without communicating any bad jQlavor 
to the milk. As to the profits of feeding turnips for the production of 
mUk, Mr. Hart says : 

A few winters since I was feeding common turnips, and when the supply was ex- 
hausted I had the curiosity to estimate the value of turnips per bushel for leeding pur- 
poses from the returns that I aotuaUy received from the milk. We were then getting 
o cents per quart for our milk. The diminished flow of milk resulting from discon- 
tinuing this feed of turnips enabled me to calculate that the turnips were worth S5 
cents per bush^ to feed to cows. I refer to the common flat or field turnip. But as 
to their saving hay. I do not think they do. I think they act as an alterative, and 
their use wiU cause the cow to more perfectly digest her food. It seems to be adapted 
to the wants of the cow and produces a good digestion. I feed Just before milking. 

Dr. E. Lewis Sturtevant read a paper on the physiological considera- 
tions concerning feeding for butter and cheese. He states that milk 
derives its whiteness and opacity firom the presence of innumerable glob- 
ules of very minute size, floating in a water-like fluid or serum. These 
globules are composed of the butter-fats inclosed in a capsule or mem- 
branous covering, and vary in size from the 1,500th of an inch to gran- 
ules of less than the 27,000th of an inch in diameter. The variation In 
size varies with the breed ; it varies with the time from calving, and It 
varies with the food. After describing the process of the formation 
of these globules, and indicating their source, he says th^ are found 
to be larger in the Jersey cow tiian in the Ayrshire cow, and the 
Ayrshire globules are larger than those from the American Holstein. 
These globules are covert by a membrane of extreme tenuity, which 
protects their contents, and has to be ruptured through the process 
of churning before the contents of the diflferent globules can aggregate 
into butter. This covering is more easily broken in some breeds than 
in others. The Jersey cream can be churned into butter more quickly 
than can the Ayrshire cream. These coverings are also differently 
affected by the acidity developed in the milk. Twenty-four hours' 
standing will hasten the churning of Jersey milk more than will forty- 
eight hours affect the churning of Ayrshire milk. The contents of 
these cells are in varying proportion, and the mixture seems in part 
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physicaL Thus, the batter made from the milk ot one breed may be 
more waxy than batter made in a like manner from milk from a 
cow of a different breed. The batter made from the large globoles of 
a milk appears to be of a superior grain to the batter made from the 
small globules of the same milk. Globules of a large size are more 
easily ruptured through the process of churning than those of a small 
size, and those of extreme miuuteness cannot be ruptured at all. Oon- 
sequently the quantity of batter obtained in practice is not dependent 
entirely on the amount of fat in the milk by analysis, but rests npon 
the form in which it occurs. By means of a microscopic study of 
milk, the experienced worker can judge of the butter-value of a milk, and 
can quickly separate from a herd those cows which produce an unprofit- 
able milk for the butter-manufacturer. He can also separate those milks 
which are the least valuable for the cheese-maker from those that are 
the most valuable. He can also tell to a certain extent what food will 
make his milk best for his purpose. Of the effect of food upon the 
yield of batter from milk of different breeds, the writer says : 

The question of the effect of food npon the batter la, thereforSy prinoipally a qne«- 
tion conoeming nntritioD, of the digestibility of food, and of the ability to cause cer^ 
tain constitnents of the food to be taken up in a qnautity sufficient for the wants of 
the animal as determined by structare. When a cow is producing less butter than her 
structure fits her fur secreting, then must an increase of proper food increase her but- 
ter product. When her food is unfitted, through its character or condition, to supply 
the blood with the requisite elements, then must a change of food for the better be 
beneficially perceived on the butter-yield. We have an individual influence, however, 
which complicates the action of nutrition, for the superior cow is more a creature of 
art, the inferior cow more the production of nature, and accordingly the best and 
poorest cow of a herd being fed with an increased supply of food, in every case the 
better cow will respond to a greater extent than the poorer. 

The influence of the fats of the food in accelerating digestion and other chemical 
reactions of the food is of importance in a practical view of the effect of the feeding. 
It is even probable that the nearer the food given approaches the state in which its 
elements are found in the product, (if the food be digestible in this state.) the better 
the result. It is even probable that the presence of certain oils or fats in tne food may 
influence to some extent the.proportionate quantity of the separate oils in the bntter 
and the fat. It is but as we regard an animal as a whole, and attempt to know her 
by the study of the history of how she came to be what she is, as well as what she is, 
that we can form an understanding of the action or product of any particular part. 
We recognize the formation of butter as allied to the formation of fat, with this essen- 
tial difference : the fate are formed and stored subject to the order of the animal 
economy ; the bntter is formed and thrown off, and thus disconneeted with the animal 
structure is nominally subject but to the order of an external being, the calf or the 
milker. 

The summary of what would be indicated by the theory of the cow and her food is 
that each cow has a limit to production, governed by structure, and the greatest gain 
of butter is when her food keeps her to this limit and is not in excess. Second, that the 
character of the food must influence to a certain extent the character of the butter, 
but that in the presence of abundant and similar food, heredity exerts a prepotent 
influence. The third indication is that the proportion of the butter stands in no 
definite relation with the casein, but that either may be increased within certain 
limits without a proportionate increase of the other. I caU this an indication only, 
for we have not as yet presented the formation of casein, but will here assume tliat it 
arises in the milk through an entirely different process from the butter, and although 
influenced by structure, yet in a different manner from that in which the butter 
element is influenced, and there is accordingly no necessarily direct co-relation between 
the quantity of these two products. 

A summary of facts indicating the same propositions as our theoiy is, first, that 
common experience has shown that one cow is always better than some other cow in 
a herd, and that no matter what may be the food the poorer cow can never, on the 
same kind of food, and both abundantly supplied, equal in product the better cow. 
Our second proposition is shown by the experiments of Thomas Horsfall, as given in 
full in the Journal of the Koyal Agricultural Society of England, xvii, 260; xviii, 150. 
Our third, is the fact that the difference between the butter percentage of various 
breeds is far greater than is the difierence between the oaue in percentage ; that seriet 
of analyses or same milks at different periods from calving indicate no ratio betwoea 
the two. 
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In maintaining that anperior oow8 will always respond to Increase of 
food to a larger extent than inferior ones, Dr. Stnrtevant states that in 
just so far as animals have been removed from the natural state through 
breeding will tbey be iDfiuenced in their prodnct by a more nntritioas 
and concentrated kind of food ; for natural food may not be the best 
attainable under an artificial environment which not only exists, but has 
been of long continuance, although the same fiiod may be the best in a 
state of nature. The art of man consists in intensifying natural condi- 
tions in the direction toward his own desires. The natural food of ani- 
mals, although best for the wild condition, cannot be considered as nat- 
ural food when the whole condition of life of the animal ^ and her habits 
and functions, have been modified to a very large extent from those 
habits and functions of the nndomesticated state; for artificial methods 
of long continuance, and artificial conditions brought about through 
artificial environment, tend to so completely change the conditions of 
being of the wild animal, that what in the wild animal might be an arti- 
ficial food may be the natural food for the domesticated animal^ and vice 
versa. In fact, the establishing of harmony between form and function, 
food and desired product, is the using of the laws of nature through 
man's power for man's own good. 

The practical fact which is worthy the attention of all those who keep 
cattle is that an increase of food, gained by the feeding of meals and 
other concentrated and artificial foods, may perhaps bring profit to the 
owner of superior animals, while the same course pursued by the owner 
of indifferent animals would be surely done at a loss. One farmer can 
feed grain to his better cows and receive a profit on tbe extra cost, 
while his neighbor, perhaps, with inferior stock, can increase his prod- 
nct but very little by the same means, and then this increase will not be 
sufficient to compensate for tbe extra expense. ImproveiAent in breed, 
therefore, should go hand iu hand with improvement in feed. The 
dairy-farmer who believes in artificial feeding, which experience shows 
to be the true course, must also, for the most profitable results, believe 
in an artificial breed. As the milk-functions are entirely the creation, in 
their usefulness, of man, and are hence artificial, the superior cow will 
pay a larger profit on concentrated food than will another animal, her 
inferior, while the inferior animals, under the feeiling requisite to ob- 
tain the best results from a herd as a whole, are kept at a loss. 

He closes this paper with the following summary of conclusions from 
the propositions advanced : 

First. That the prodnotion of butter is largely dependent on breed. 

Second. That there is a structural limit to the production of butter to each cow. 

Third. That when the cow is fed to this limit increased food cannot increase tbe 
product. ' 

Fourth. That the superior cow baa tbis structural limit at a greater distance from 
ordinary feed, and more ready to respond to stimuli than the inferior cow. 

Fifth. That consequently the superior cow is seldom fed to her limit, whUe tbe in- 
ferior cow may be easily fed beyond her limit; and, as a practical conclusion, increased 
feed with a superior lot of cows wiU increase the butter product, but if fed to an in- 
ferior lot of cows waste can be but the result. 

Sixth. That tbe character of the food has some influencet)n the character of the but- 
ter, but even here breed influences more than food. 

Seventh. That there is no constant relation between tbe butter product and the 
cheese product. 

Eighth. That the casein retains a constant percentage, and that tbis percentage does 
not appear to respond to increase of food. 

Ninth. That the casein appears to remain constant, without regard to the season. 

Tenth. Tliat increase in the quantity of milk is followed by an increase in the total 
amount of casein. 

Eleventh. That insufficient feed acts directly to check the proportion of butter, and 
has a tendency to decreaee the casein of the nUlk and substitute albumen. 
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Twelfth. That the best practioe of feeding is to regulate the ohancter of the food by 
the character of the animals fed ; feeding snperior cows nearer to the limit of their 
prodaotion than inferior cows ; feeding, if for bntter, more oonoentrated and nntritiouB 
foods than for cheese ; feeding for cheese prodoct snocnlent material, which will in- 
orease the quantity of the milk-yield. 

A paper on the cesalts of late Eoropean experiments in the feeding 
of cattle was read by Prof. W. O. Atwater, of Wesleyan University. 
The experiments alladed to have been prosecated daring the past flfteeioi 
years at the principal agricaltnral stations of Enrope. The tables given 
are valuable and wori:hy the close study of those engaged in learing 
cattle, bat p.re of too great length to receive special mention in this 
brief review. A few of the condnsions drawn from the result of these 
experiments may be briefly notice^. Some of the trials made to test 
the effect of boiling, steaming, and fermenting fodder, with a view to 
increasing its nutritive qualities, showed that its digestibility did not 
appear to be increased by these means; still, the food was made more 
palatable, and, in cold weather, some advantage is derived from warm 
food. The nutritive effect of food may, therefore, be increased by these 
means, while its digestibility may be but slightly increased. The state- 
ments concerning the proportions of crude foods, as hay, clover, straw, 
green fodder, &c., that animals digest, apply only to cases where they 
are fed either alone or with proper admixtures of other foods. Very 
often, however, the digestible parts of the food are not all digested. It 
is easy, for instance, to mix potatoes or turnips with hay or clover in 
such proportions that the animals will digest much less of the hay than 
they would if the different foods were used in proper amounts. There 
are likewise some kinds of fodder, as straw, chaff, and corn-stalks, of 
which many farmers make but little account, and yet which contain a 
great deal of nutritive matter. In ordinary practice much of this is 
wasted, when, if mingled with other foods, it might be saved. Ab to the 
digestibility of different foods, Professor Atwater says : 

Whether all the di^stihle and nntritions matter of a ration is actnaUy digested or 
not depends largely npon the relative amounts of nitrogenous materials it oontains. 
In general, when oonoentrated foods, rich in nitrogen, are added to omde foods, as hay 
and clover, they do not decrease thedigestioii of the latter. Bnt the addition of large 
qaantitiesof easily-digestible materials, containing little albuminoids and much staxcn, 
sugar, Sco.f to crude foods, prevents the digeetictn of part of the latter, and thus causes 
waste. The scarcity of hay and clover, and the ever-increasing necessity of using oil- 
cakes, beans, pease, grains, and other foods, has given great importance to these matters, 
and a large number of feeding trials have been lately made with oxen, cows, and sheep, 
&.O., to discover the facts pertaining thereto, and their explanation. The general plan 
of these experiments is as follows : The animal— a cow, for instance-— is fed for a cer- 
tain time with hay or clover alone, and the propoiliion of the albuminoids and carbo- 
hydrates which she digests from the hay is determined by weighings and analyses of 
food and excrement. Then, for some time, an easily-digestible albuminoid substance, 
as gluten, is added to the ration, and the effect on the di^stion of the hay is noted. 
Or, instead of the albuminoid substance alone, food-matenals rich in nitrogen, as oil- 
cake, bean-meal, or bran, are used and their effect likewise determined. In other ex- 
periments, carbo-hydrates, as sugar, or starch, or easily-digested foods containing maob 
of these and little nitrogen, as potatoes, are mixed with the hay or clover, and thus 
their in^uence on the digestion is determined. 

The general results of these experiments are : 

First. As to the effect of albuminoids. The addition of even considerable quantities 
of easily-digestible substances rich in nidrogen to crude fodder-materials causes no 
change in the digestion of the latter. As large a percentage of both albuminoids and 
carbo-hydrates of hay was digested by oxen, cows, and sheep when the hay was mixed 
with gluten, bran-meal, rape and linseed cake, &c., as when the hay was fed alono« 

Second. Aj9 to the effects of carbo-hydrates. When non-nitrogenous substances, as 
starch, or sugar, or easily-di ges tiblo foods containing much of these aud little nitrogen, 
are added to crude foods, as hay, straw, and clover, the digestion of the latter is de- 
creased, and, what seems paradoxical, it is not the carbo-hy£»tes alone, but rather the 
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albnmmoids of the ha^, whose digestion is prevented by the addition of the carbo- 
hydrates. An illnstration of this is fonnd m a series of experiments performed by 
Wolff, at Hohenheim, in which sheep were fed with clover hay alone, and 63.7 per cent, 
of the albuminoids, and 51.2 per cent, of the crude fiber were digested. In succeeding 
periods mixed rations of clover hay and potatoes were given, the proportion of the 
potatoes being increased in snocessive periods. The proportion of albuminoids digested 
from the hay in these periods was gradually reduced from 63.7 to 45.7 per cent., and 
that of the crude liber from 51.2 to 43.3 per cent. 

From experiments upon the use of potatoes and turnips with hay and clover, WolfF 
concludes that when hay and potatoes are so mixed that the dry substance (organio 
substance H- ash) of the potatoes is not over one-eighth of the whole dry substance in the 
mixture, the hay is digested as when fed alone. But if the dry substance of the potatoes 
be one-fourth of the whole, the diffeetion of the hay will be 5 to 10 per cent, less, and 
if it be one-half of the whole the nay digested will be 10 to 20 per cent.' less than be- 
fore. The decrease of digestion from use of turnips in like proportion would be only 
half or three-fourths that produced by potatoes. It is probably safe to assume as a 
general rule that concentrated food, containing not over seven or eight pounds of di- 
gestible albuminoids to one of digestible carbo-hydrates, may be led with hay and 
clover without detriment to the digestion of the latter. • • • 

The writer says that crade foods like straw and chaff suffer much more 
loss in digestion than hay and clover when mixed with easily-digestible 
carbo-hydrates. These contain relatively small percentages of albumin- 
oids and large percentages of carbo-hydrates, and when more carbo- 
hydrates are added the excess is of course made larger, and the digestion 
of both crude fiber and albuminoids made smaller. There is a difference 
in the quality ot the food containedin thestrawand the hay. Theguantity 
of the nutritive material and its value are two different things. In otiiier 
words, from the meadow-hay the animal digests a little less of carbo-hy- 
drates and more than twice as much of albuminoids as from theoat straw. 
The meadow-bay is a richer food than straw, richer in albuminoids. Straw 
is rich in non-nitrogenous, but poor in nitrogenous nutritive material. 
It is, however, a very valuable fodder when fed so as to secure the util- 
ization of the digestible material which it contains. To make it an ap- 
propriate fodder, fit for the ordinary demands of animals, it must be 
mixed with some other substance rich in nitrogen. In the experiments 
referred to, straw was mixed with bean-meal, which contains a large 
proportion of albuminoids; in this way the fullest utilization of both 
was secured. 

The value of straw, corn-stalks, chaff, &c., as fodder for stock, is very 
much underrated by many farmers. There are two chief causes of this : 
one is that the crops are often allowed to stand unharvested until they 
have become very indigestible ; the other is that they contain so little 
nitrogen that the animals do not digest them completely, and the ma- 
terial that is digested has so small a proportion of albuminoids as to be 
quite unadapted to their wants. It is a great error to allow forage crops^ 
as hay, clover, grain, &c., to become too ripe before harvesting. As the 
plant grows older it becomes less digestible, and, further, the young and 
succulent plants are much richer in nitrogen than when they are older. 
Better a lighter crop of rich young hay, with a nutritious aftermath, 
than a crop of riper hay, which, though heavier, contains less digestible 
material, and that poorer in nitrogen. A second error is in either ignor- 
ing as fodder or feeding unmixed such foods as straw, chaff, corn-stalks, 
&C. These should be mixed with materials rich in nitrogen, and thus 
form staple and valuable food for stock. 

In discnsslng that branch of his subject relating to feeding for the pro 
duction of milk, Professor Atwater gives a table showing that 30 pounds 
of fine quality hay, or 120 pounds of yonng succulent grass, both of which 
materials are excellent for producing milk, will furnish just about the 
amounts and proportions which it is calculated a uiilcli-cow would need 
24 A 
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to fire a ftill yield. One hnndred ftnd flftrr-fonr ponnds of young dover 
contain aboat the same amount of digeatible material, bat this is richer 
than it need be in nitxogen. On the other hand, it wonld require 40 
ponnds of poor quality hay to famish as much nntritive matter as the 
30 pounds fine quality hay or 120 pounds of young grass, and this would 
contain only about one-half as much albuminoids as the cow needs for 
production. In the better hay and young grass there is one pound of 
albuminoids to about 5^ of carbo-hydrates, in the poorer hay one to 10^, 
and in the youug clover one to Sf • Oows will do well on young grass, 
and probably very little better on young clover, but they will not do as 
well on poor hay. 

An experiment in ad libitum foddering, i. e., giving the animals all 
they would eat, showed that the cows which consumed a ration of 87 
pounds of green clover and 6.7 pounds of barley straw, produced the 
same quantity of milk as they did when given 123 pounds of green clover 
alone, while the composition of the milk in both c ises was the same. 
The green clover was over-rich in albuminoids, and when it was fed 
alone there was a waste of valuable material. In this especial case a 
part of the waste was due to the fact that the cows were ted ad libitum 
and ate more than they could well utilize. The result shows that the 
nutritive material of the fodder will be more or less profitably utilized 
in proportion as the composition of the ration approaches more or less 
nearly to that most naturally adapted to the special demands of the 
animaL 

The experiments conducted by Professor Haubner in ad libitum feed- 
ing are alluded to, and his conclusions quoted as follows : 

The ad Ubitum foddering has proved aDBatrnfaotory both with miloh-eows and in £ftt- 
tening sheefi. The nutritive effect, ae expreeaed in the qnantity and quality of the 
milk and in increase of weight, was proportionate neither to the quantity and cost of 
the fodder, nor to the nntritiye effect obtained from a smaller but properly-meaanred 
ration. 

In answer to a question asked during a discussion which followed the 
reading of this paper, Professor Atwater stated that by increasing the 
ration up to a certain point the yield of milk may be increased, and not 
only the total yield but also the richness of the milk. The amount of 
dry substance, fat, casein, sugar, &c., may be thus increased ; but at the 
same time the composition of this dry substance, the relative percent- 
ages of fat and casein, remain even, though the proportion of &t or 
albuminoids in the food may be changed. He further said : 

To feed milch-cows the largest amounts of the richest fodder may be very wasteful. 
Too meager fodder is still less economical. Here as elsewhere a fair mean will be found 
best. As regards the effect of different foods on the composition of the milk we may 
not hope by variation in the fodder to change a ** casein" (cheese) cow to a *' butter^ 
cow. We must rather depend for the qnality of the milk — the relative richness in fat 
or cSHein, its special fitnesri for butter-making or cheese-making — upon the peculiarities 
of different breeds or different individuals, and for quantitV upon the peculiarities of 
the animals themselves ; or, in few words, for quality of milk select proper breeds ; for 
qnantityi good milkers. Suit the food to the animals and feed well, but not over-richly. 

At the annual meeting of the board, held in May, 1874, Gov. Charles 
E. lugersoll was elected president; T. 8. Gold, secretary; Profs, S. I. 
Smith, entomologist; W. U. Brewer, botanist; B. W. Johnson, chemist; 
and Mr. P. M. Augur, pomologist 

INDIANA. 

The twenty-fifth annual report of the State Board for 1875 is a vol- 
ume of smaller dimensions than its immediate predecessors, owing to the 



Digitized by VjOOQIC 



DIGEST OF STATE REPORTS. 371 

omission of the reports of the State geologist and the State pomological 
society^ whioh hare been pablished separately. In addition to reports 
of the Board, of the State association of short-horn breeders, of the 
State poultry association, of a meeting in the interest of the State expo- 
sition at the Centennial, of the third State fair, and of operations at the 
Pnrdue University farm, the volnme contains essays on subjects of great 
interest to the farmers of the State. 

AmoDg the essays is one by Mr. Thomas Olcott on grain and grass 
growing. He says : 

The main point is to make eyeiy rod of land available m raising somethins useful. 
Good crops and increased fertility are the objects. Manurinj; is the life of farming. 
The true ideal of farm-life is to raise such variety of grains and grasses, of rich, luscious 
fruit and beautiful flowers, variegated with the finest selections of stock and domestic 
animals, as will throw a charm around that spot called home. « • « j abhor the 
idea of large farms with isolated homes, beyond the reach of church and school-house. 
The danger of largo cities is preferable to the other extreme. Why pay taxes for five 
times as much land as you can cultivate! It is the rich, closely cultivated spots that 
are winning. The capability of land is almost unlimited. If 200 bushels of potatoes, 
or 100 bushels of corn, or 40 bushels of oats, or 25 bushels of wheat, or 2| tons of hay ^ 
can be raised from one acre, wh^ go over five acres to get the same amounts T Suppose 
you own but forty acres, and six acres of this is wood-land ; on this small farm you 
might have nine acres in corn, five in wheat, five in oats, five in ^ass, two In potatoes, 
two in buckwheat, one acre in rye, and three acres of orchard, which would be m clover 
or small grain, leaving one acre for a house, barn, and garden, and one spare acre for 
pasture lot. Here is a great variety, and if highly cultivated would feed the fiunily 
and give a surplus for market. This is not ideal, for we have approximated it the pres* 
ent year. But suppose each crop was brought to its highest capabilities, and that each 
field was enlargea according to the circumstances of your farm, how much could be 
done with small capital f 

There is one section in the State that specially needs development. Alon^ the line 
of the Ohio and Mississippi Railway, particularly through the counties of Ripley and 
Jennings, there is a wilderness of uncultivated land, wonderfully adapted to grass- 
crowing, and cousequentlv to stock-raising. This land ranges from $15 to $50 per acre. 
it only waits the skillful band, and it becomes the finest and healthiest stock-growing 
region of the State. Inclose these lands with a neat, substantial fence, surround its 
borders with native forest- trees, such as sweet-gum, maple, and white oak, aU neatly 
trimmed ; clean up the thicket ; drain the wetter portions, and yon have something 
substantial for the abundant growth of timothy, red-top, clover, or blue-grass. Moot 
of this land wiU also produce any crop raised in the State. Its nearness to the best 
markets, its healthfulness for man or beast, resnlting from its under stratum of clay 
and limestone, and its pure water ; all these and many other advantages invite the en- 
terprising, intelligent farmer to come and subdue this wilderness and transform it into 
a picture of beauty as God designed it should be. That this region of Southern Indi- 
ana is capable of the highest culture we need only refer to the few cultivated tracts 
already existiDg there. Fields of timothy yield readily two tons per acre; com, with 
reasonable drainage and culture, 60 to 80 bushels. Its forests are abundantly supplied 
with fox-grapes as large as the Catawba. The greatest want in this entire region is 
more model farmers who have faith in the work, and the ability, and brain, and wiU- 
power to put it through. 

The sbort-horn breeders' association met in Indianapolis May 26, 
187G. Kepresentatives were in attendance from almost every connty in 
the State. Favorable reports were made by a large majority, and the 
outlook was thought to be very encouraging. There are now but few 
counties which do not contain from one to three or four herds of thorough- 
bred and high-grade cattle. 

A discussion occurred in regard to the proper treatment of young stock 
intended for the shambles. Mr. WoodrufT thought it most profitable to 
fatten and sell cattle before they were two and a half years old. He had 
found by experience that they could be made to weigh from 1,200 to 
1,500 pounds the first year, and this ratio diminished as they grew older. 
Mr. Aikman stated that he had found that a calf, by proper treatment, 
increased in weight at the rate of about a hundred pounds a month: 
while a steer three years old, which would eat twice as much as the calf. 
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would increase only at the rate of about 50 pounds a month, Mr. 
Thrasher (one of the oldest breeders in the State) said he was satisfied 
that the first thousand pounds of increase of weight cost but half as 
much as the second, and so on. A great mistake is made by turning 
cattle out on grass too early in the spring and stopping the feed. That 
is the very time they ought to be fed. At first they should be fed as 
regularly and strongly as during the winter months, and the amount of 
feed gradually decreased as the grass becomes more mature. 

Mr. Lowder read a brief paper on the value of short-horn bulls and 
the characteristics of a good breeding-bull. He said: 

A good short-horn ball, descended from pare ancostors, both male and female, tbftt 
were themselveB good, may be depended upon for prodnclng good calyes, even from 
rery inferior cows. On an average, it wonld be safe to say that bis calves wonld at 
one year old seU to the iDtelligent pprazicr for $10 more than those sired by an ordinary 
low grade ; and at two years, for ^5 more ; and at three years old, to the batcher or 
shipper for $40 or $50 more. It wonld be safe to say that calves from such a ball, bred 
and kept by the well-to-do farmer antil three years old, wonld each net him at least 
$25 more than those sired by snch bnUs as osnally ran the pablic highways, and to be 
found on many good farms. A little calculation wonld illustrate what a short-horn 
bull wonld be worth. From the time he is one year old until ho is two, he would sire 
twenty-five calves, and after that until ten years old seventy-live a year. Suppose, 
then, a farmer having as many cows as one buU can serve, and he should buy a first- 
class short-horn of only good pedigree one year old, and should keep him three years, be 
woald then have one hundred and fifty calves that would be worth when disposed of 
the nice little sum of $3,750 as the profit for the service of the bull. The bull earned 
it. The farmer would not have had it but for the use of the thoroughbred bull. 

Stating that the last census showed that there were 393,736 milch- 
cows in the State, while there were now but 260 short-horn bulls, or 
about one-twentieth of the number needed for that number of cows, he 
continues: 

While I am free to acknowledge that an ordinary small farmer with only four or ty^ 
common cows cannot afford to pay for his own use $200 for a bull, I wish to insist that 
while there is a lack of at least 5,000 thoroughbred bulls in Indiana that should be 
supplied, and at least 50,000 farmers in our State organized into granges for the pur- 
pose of co-operation and mutual assistance in all things that pertain to their interest, 
no good thoroughbred short-horn bull should sell in the State at pubUo auction for less 
thim $500. Though the assertion may not be believed by some of my hearers, yet I 
declare he is worth the money, and would earn the amount in one season, if properly ' 
nsed, simply in the production of sfeers alone. Then, when we consider that there 
are probably not lees than 250,000 cows in Indiana that ought to be replaced with half- 
bloods or higher grades, or thoroughbreds, and that by the use of thoroughbred bulla 
only the native and low-grade cows can be replaced by the high-grade or thorough- 
bred in a few years, the value of their services becomes more apparent. It is their 
known superior merits in trading up the common stock of the country that brings 
them into such demand, ana the comparative scarcity of good bulls contiibutea to the 
high price. The price is regulated by the supply and the demand. The farmer who 
proposes to wait until ffood short-horns can be oought at beef-price wiU never be the 
purchaser of a good buU. 

He gave the points of a good breeding-bull as follows : 

It is impossible for any one always to tell bow bulls will breed until they are tested, 
yet the intelligent and careful farmer or herdsman can guess with approximate cer- 
tainty as to the general character of the get. A good breeding-bull must not only be 
like a bull, but he must look like a buU ; that is, he must not look like a cow ; he must 
b6 masculine in appearance. And this holds good in the pure short-horn as in the scrubs 
or any other breed. A good buU is as much entitled to the peculiar eye, head, horn, 
neck, shoulder, and chest that characterize him as a male as a man is entitled to hia 
beard and the peculiar expression of his countenance. A bull with light Jaws, narrow 
face and forehead, slim horns, thin nock and shoulders, is seldom an impressive sire of 
good things. He must be masculine in appearance. This does not imply that he must 
be coarse ; on the contrary, he should be fine. Coarseness may be defined as unev^i- 
ness, whUe fineness is the result of uniformity. Each part should be such that it fits 
smoothly and evenly to those adjoining it. 

As has been said above, a bull is vuuable only as his breeding is valaable. This 

• 
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depends, of course, to some extent upon the cows to which he is used. Great extremes 
between sire and dam seldom nick well together. The intelligent breeder, in making 
selection of his breeding-bull, will have regard to the cows with which he is to be 
ooupled. If thoy are under size, he will select a bull of good size, one that is not too 
large. Great extremes don't mix well. If his cows are large and Inclined to breed too 
much bone for the amount of flesh, he will select a ball of rather compact form and 
good fleshy qualities, but one that is not too much under size. The skillfal breeder, 
before selecting his bull, should determine what he wants, and should be able to give 
an intelligent reason why he wants him ; and, after having made his purchase, shoald 
know how to use him. The ability to answer intelligently to what, why, and how. la 
as indispensable to the intelligent breeder of neat-caUle as it is to the man in any other 
profession. 

Mr. S. F. Lockridge read a paper on Indiana as a grazing State, which 
elicited some discussion. Mr. Thrasher desired to call attention more 
fully than the writer had to the importance of . underdraining past- 
ures. He stated that while it is found almost .impossible in many por- 
tions of the State to raise corn without uuderdraining, but little atten- 
tion is given to underdraining grass-lands. Farmers seem to think that 
grass will grow any way. In his opinion, it was just as necessary and 
important to drain grass as grain lands, and the effects will be seen in 
the grass and upon the cattle as readily as upon grain. In most past- 
ures there are low places not fit for grazing, and these places are 
shunned by the stock whenever they can do better. It is only when 
they are compelled by scarcity of grass elsewhere that they will eat the 
inferior grasses of these low places. Nothing is better for winter forage 
than blue-grass, and to have this grass in winter a field should be past- 
ured closely nntil about from the 1st to the 10th of June, when the stock 
should be taken off, allowing it to grow up and fall over in one dense 
mass. His reason for pasturing early is, the blue-grass seeds early, 
and pasturing at this period prevents the seed-stalk from forming, and 
then, when the stalk ia removed, the grass branches out into heavy foli- 
age — nothing but blade upon blade. Such pasture in winter is better 
than the best of hay. Indeed, cattle can be wintered exclusively upon 
such pasture and come out in the spring in fine condition, having made 
some growth all through the winter. As to the value of blue-grass. Dr. 
Stevenson said : 

Blue-grass^ I helieve, was styled hy my friend Lockridge the grass of grasses. I 
think, prohably,he was about right; but the trouble with us is, when we get a good 
thing we use it sometimes a little too much. Land has become very valuable with us. 
In many places it is worth a hundred dollars an acre. The question is this with blue- 
grass: There is no doubt about its making the best winter pasture we have; there is 
nothing equal to it; it stands the frost and the breezes; keeps green with me until 
about the middle of February or the Ist of March. Would it bo more profitable, taking 
into consideration the value of the land, worth from fifty to one hundred dollars an 
acre, to secure hay enough for your stock by cutting your grass and stacking it, and 
then feeding upon the cured grass rather than upon this winter grass in the fields T Of 
course you save the expense of cutting it ; but it only affords green grazing. Would it 
not be a matter of economy to use meadows where land is very expensive, because it 
gives much more upon which to keep your stock t It might be best for those who have 
cheap land to have more winter pasture, and to the interest of those who have high- 
priced land to make more hay for the winter feed and to keep their cattle in houses. 

Ab to the profits of grazing, Dr. Stevenson said : 

My impression is that grazing is the great interest of the cotmtry, for, as I have 
already said, it does not wear out our lands, and it produces almost everything we need 
as a matter of subsistence. There is nothing, in my opinion, equal to beef as a moat. 
I think it is encouraging to ahort-hom breeders to know that the consumption of beef 
is rapidly increasing. Every farmer is using it almost exclusively. They can have 
good beef through the winter and the summer without running the plow at alL You 
have the flesh to eat, the hides for shoes, the tallow for lamps, the bones for manure, 
and the hair for plastering. There is nothing about the cow that is not valuable. You 
can raise your sheep and kill them yourselves; so that your grass produces almost 
everything that you need. 

^1 
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Mr. Thrasher gave the following description of the points of a model 
short-horn cow : 

Head abort ; broad between the eyee ; eyes fall and promiDont, yet mild ; email in 
the mazzle, with orange noeo, (black noeo not allowed, mottled nose objectionable ;) 
slim neck, neat in throat latch , with no surplus skin underneath the neck; brisket 
prominent and fall, with straight bottom line; flank well let down; horns wax^ in 
color. standing level with the back; wide, level hips, and low; ribbed out weU behind 
the snoulder, with fall crops ; tail small ; hide yellow or orange color, soft and elastio 
to the touch, with good thick coat of hair, with fur next the skin, as a good handler 
always has ; fine in bone ; legs tapering nicely from the body to the noof ; straight hind 
legs. She may be white or red, or a mixture of the two. 

Mr. J. T. Williamson read a brief paper on the preparation of short- 
horns for exhibition. He stated that it was iojnrions to breeAing-cows 
to fatten them to the extent necessary for public exhibition. Mr. 
Thrasher objected to this declaration. He did not think an over-fed 
animal would be quite so surely a good breeder as she would be in lower 
flesh, yet he was satisfied but few men in the country fed to an extent 
which would prove injurious to breeding-catUe. He claimed to have 
had considerable experience in the matter, and stated that he had ex- 
hibited at Indianapolis as fat shorthorned cows as most other exhib- 
itors, and they were as regular breeders as any ho had. As to the pop- 
ular color of short-horns, he said : 

We find that the public mind now is not satisfied with anything but red. Now, I 
have but one objection to the red animal, if it possesses good qualities. The red color 
is so much thought of that whenever a red bull-calf comes into the world he is kept, 
whether he is any account or not. It is certainly a mere fancy. But we, as American 
people, take up with some hobby and never stop until we run it into the ground. It 
will be Just so with this question of color. It is pretty near in the ground now. It ia 
no evidence at all that a red animal, because it is red, is a perfect short-horn. There 
are a ^^reat paany that are white as pure as the reds. The natural color of the short- 
horn IS a mixture of the two. Tet I try to raise the reds, to accommodate the pop- 
ular demand, because I can sell them better than I can the white ones or the roana. 
As a rule, the whites or liDcht roans are the best " handlers" decidedly. We mean, 
when we say good " handling qualities," that an animal is soft and mellow to the 
touch when you put your hand upon it; such an animal as the butchers say will die 
right ; its meat will be tender and j nicy. * * « There are a few good handlers among 
the reds, but, as a general thing, they are not as good handlers as the others. If we 
examine the history of short-horns, we will find that the reds have hud no predominanoe 
until recently ; that the whites and the roans predominated until now. 

The secretary of the board states that there are now seventy-six county 
and twenty-one district agricultural societies in existence in the State, 
Keports from these societies show the most of them to be in good work- 
ing condition. 

Indiana is among the few States which publish annual statistics of 
crops, farm-animals, and manufactures in each county. 

Among the contents which have not been specially referred to are 
essays on thoroughbred horses and cattle ; the era of machinery ; agri- 
cultural education in college, and road-making. 

KAI^ISAS. 

One of the most interesting and valuable contributions to the agri- 
cultural literature of the year is the fourth annual report of the Kan- 
sas State Board, includiug a State census, for 1875. It is printed on 
beautifully-tinted paper, and contains about eight hundred pages. It 
embraces statistical exhibits, with diagrams in colors, of the agricult- 
ural, industrial, mercantile, and other interests of the State, together 
with a colored outline-map, showing congressional and land districts ; 
sectional maps in colors, of each organized county, showing their rela- 
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tive size and location, railroads, railroad and public lands, towns, school- 
houses, water-powers, &c. These maps, produced at great cost, are 
likely to prove serviceable, among other things, in inducing immigra- 
tion. 

A brief synopsis of the transactions of the Board in 1875 is followed 
by reports and papers on subjects of interest to the people of this young 
and rapidly-growing State. Among these are a sketch of the history of 
Kansas, including its tribulations and its triumphs ; a sketch of its 
agriculture, abundantly illustrated with diagrams ; separate papers on 
the geology, the rivers, the birds, the fishes, and the railroads of Kan- 
sas; the history and present condition of its public-school system; 
historical sketches of the State institutions for deaf mutes, for the blind, 
and for the insane, and of the State penitentiary ; a condensed history 
of the name, settlement, population, industries, and products of each 
settled county ; a State census. Including very complete and well-digested 
statistics of population, occupations ,and industries, public institutions, 
farm-animals and their products, field-crops, agricultural organizations, 
&c. ; State laws to promote timber-culture ; also the herd law and fence- 
laws. The volume concludes with an extended report of transactions 
at the eighth annual meeting of the Kansas Academy of Science. This 
includes brief papers on ozone in Kansas atmosphere ; the JSTebraska 
hot bluff; Kansas chalk ; analyses of Kansas soils and of Kansas salt ; 
calamjtes; Kansas mammalia; the habits of certain larv»; the cot- 
ton wood-leaf beetle ; the Bocky Mountain locust ; larva and chrysalis of 
the sage-sphinx, and the Lepidoptera of Eastern Kansas. 

Prof. W. K. Kedzie, chemist to the board, gives a brief account of his 
trip to Europe and his investigations into the workings and operations 
of the agricultural stations he visited. 

Mr. Alfred Gray, secretary to the board, gives a detailed history of the 
damages sustained by the grasshopper invasion and the efforts made for 
the relief of the sufferers. From his statement it appears that the Kan- 
sas central relief committee i*eceived and disbursed during the period of 
its operations the sum (in cash) of $73,863.47 ; supplies, 266 car-loads, 
and 11,049 packages. Tbe average value of a car-load was estimated 
at (400, and of packages $5, which gives $161,215 as the aggregate 
value of contributed supplies received and distributed by the committee. 
This added to the cash receipts gives a total as disbursed by the com- 
mittee of $235,108.47. 

Mr. Gray quotes the following from the report for 1875 of Professor 
Biley, State entomologiist of Missouri : 

The life-bifltory of this iDsect isefisentiaHy the flame as that of the more common locnets 
that are with db every year. Tbe female, when about to lay her egg^, forces a bole in 
the (rround by means of the two pairs of boroy valves which open and shut afi tbe tip 
of her abdomen, and which, from their pecnliar strncture, are admirably fitted for tbe 
pnrpose. With the valves closed she pushes the tips in the ground, aod bv a series of 
muscular efi'uris and the cootmned opening and shutting of the valves she drills a hole, 
until, in a few minutes, (the time varying with tbe nature of the soil,) the whole ab- 
domen is buried, tbe tips reaching an inch or more below tbe surface by means of great 
distension. Now, with hind le^s hoisted straight above the back, and the shanks hng- 
l^ing more or less closely the thighs, she commences ovipositing, the eggs being voided 
in a pale, glistening, and fl^lntiuoos fluid, which holds them together and binds them 
into u long, cylindrical pod, covered with particles of earth which adhere to it. When 
fresh tbe whole mass is soft and moist, but it soon acquires a firmer consistency. It is 
ofren as long as the abdomen, and lies in a curved or slanting position. It is never 
placed much more than an inch below tbe surface, except when some vegetable root 
has beifu followed down and devoured and the insect leaveH her eggs before emerging. 
In this way the mass is sometimes placed a foot below tbe surface. 

Tbe eggs which composed this mass are laid side by side to tbe number of fh>m 
thirty to one hundred, acooiding to size of mass. They are 0.15 to 0.20 inch, one-fourth 
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as wide, slightly carvod, of a pale yellow color, and rather larger at the anterior than 
the posterior end. 

As the hatching period approaches, they become more plump and palo, and the em- 
bryo, with its dark eyes, is visible through the shell, which is now somewhat trans- 
parent. The opening to this egg-mass is covered up by the mother, but the newly- 
hatched insect has no difiQculty in escaping. When first hatched, the little hopper is 
quite pale, but soon becomes mottled with gray and brown. In escapiag from the egg, 
it is first covered with a delicate white peUicle, which has to be cast off before there 
can be freedom of motioD, so that the insect may be said to molt as soon as it is bom. 
Except in having a narrower prothorax, sloping ro<^f-fashion to a median ridge, and in 
lacking wings, the young locust scarcely differs in structure from its parent ; and the 
perfect winged form is i^radually assumed through a series of four molts, during tiie 
first three of which the wing-pads become larger, and during the last, from the pupa to 
the perfect state, the thorax becomes flattened, the wings are acquired, and the insect 
ceases to grow and is ready to procreate. The time required m»m hatching till th« 
wings are obtained averages about two months. The high and long flights, character- 
istio of the species after the wings are acauired, are seldom indulgS, except when 
there is a fair wind. • « * The eg^ are laid, by preference, in bare, sandy places, 
especially on high, dry ground which is tolerably compact, and not loose. It is gen- 
erally stated that they are not laid in meadows and pasHares, and that hard road- 
tracks are preferred ; in truth, however, meadows and pastures where the grass is 
closely grazed are much nsed for ovipositing bjr the female, while on well- traveled 
roads she seldom gets time to fulfill the act without being disturbed. Thus a well- 
traveled road may present the appearance of being perfectly honey-combed with holes, 
when an examination will show tnat most of them are unfinished and contain no eggs, 
whereas a field covered with grass-stubble may show no signs of such holes and yet 
abound with eggs. 

In comparing the year 1874 with that of 1875, the secretary says: 

Eighteen hundred and sevent^-fonr teemed with eventful disasters ; 1675 with abund- 
ance. The wonderful recuperative powers of the State from an unexampled devastation, 
and the catalogue of misfortunes incident thereto, are prominently and vividly por- 
trayed in the progress of the year. More than a million acres have been added to the 
cultivated area ; the com product has leaped from fifteen to eighty-one million bushels; 
wheat from less than nine to nearly fourteen millions; other crops have increased in 
like ratio. Such progress, following on the heels of most dreadful disaster, has no 
parallel in the progress and history of agriculture. Last fall the farmers foresaw that 
the destrution of com and many other crops by locusts would not only entail suffering, 
but render work-animals unfit for farm operations. This stimulated fall plowing, 
while work-animals were comparatively in good heart. An increase in acreage of 
winter wheat and rye, and a large breadth turned over for spring grains, was the rcsalt. 

Hay was light, but exceedingly nutritious. Necessity compeUod farmers, for once in 
the history of Kansas, to go into winter with an abundant supply, it being the chief, 
and in many cases the only, stock-food on which they could rely. The winter was about 
an average one in severity of cold, but comparatively dry, and therefore favorable to 
stock that had no artificial shelter or protection. All kinds of farm-animals, except 
swine, came out of winter thin in fiesh, but in good heart, and free from any prevail- 
ing disease. The percentage of mortality was less than during any previous winter; 
that of sheep could hardly be computed at all. 

The settlement and unparalleled ^owth of Kansas are graphically 
portrayed in a paper by Mr. Daniel W. Wilder; Kansas agricaltare is 
presented by Mr. J. A. Anderson, president of the State Agricultural Col- 
lege. This paper contains much valuable information in relation to the 
wonderful productiveness of the soil of Kansas. In an article on the 
railroads of Kansas, Mr. T. Dwight Thacher names twenty-one lines in 
or passing through the State, of which the miles in operation within the 
State aggregate 2,084^. Of the rivers of the State, Mr. Thacher says : 

The Missouri River forms the eastern boundary of the State from the Nebraska line 
to Wyandotte. It is navigable almost the entire year by the largest steamboat^ and 
is a very important channel of transportation. Elegant and substantial iron bridges 
for railway and wagon travel span this great, river at Wathena, Atchison, Leaven- 
worth, and Kansas City. The Kansas River was navigated in early days by small 
steamboats as far west as Fort Riley. In 1660 a light-draught boat made several trips 
between the Missouii and Lawrence, taking out corn. This stream has since been 
bridged at Wyandotte, Lawrence, Topeka, and Waniengo, and is no longer navigable. 
The Arkansas, Neosho, Republican, Solomon, Verdigris, Blue, Cottonwood, Spring, 
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Marais da Cygne, Delaware, and Nemaha Rivera are all fiDe, f nil-flowing streams, 
and nearly all of them afford excellent water-powers. The Kansas River is dammed 
at Lawrence; the Bine, at Manhattan, Bine Rapids, Watervillo, and Marysville ; the 
Neosho, at Bnrlinf^ton, Neosho Falls, Lo Roy, Hnmboldt, Oswego, and several other 
points ; and the Delaware, at Valley Falls. The water-powers afforded hy the Blue. 
Neosho, Solomon, Republican, Cottonwood, Delaware, Marais du Cygne, and several 
other streams, are unexcelled in the West. The rivers and creeks of Kansas, both 
large and small, are more generally bridged than is common in new States. Many of 
these bridges are substantial iron structui-es resting on stone abutments and piers. 

In an article on the geology of Kansas, Prof. B. F. Mudge speaks as 
follows of the area, latitude, and soil : 

The State of Kansas is about four hundred miles long, from east to west, and about 
two hundred miles (three degrees) in width, from north to south. Its average altitude 
above the level of the ocean, based on the " List of Elevations," by Henry Gannett, 
one of Hayden's reports conneoted with the United Statesgeologioal survey, is not far 
from 2,375 feet. The lowest point is at the junction of the ]£msas and Missouri Rivers, 
and is 750 feet. The highest is in Cheyenne County, about 4,000 feet. The altitude of 
Monotony Station of the Kansas Pacifio Railway, on the west line of the State, is 3,792 
feet. The Atchison, Topeka and Santa F^ Railway station at Syracuse, Arkansas 
Valley, near the line of Colorado, is 3,425 feet. Though, theoretically, this altitude 
would give a cooler climate than that of States in the same latitude farther east, on a 
lower level, yet the records of the temperature kept at the various forts and other 
points within our State show that the oiimate does not differ from other places in the 
same latitude. 

By an inspection of a map of the State, it will be seen that the rivers drain tbo 
country in a southerly and easterly direction. As there is not a fall on any of these 
streams 7 feet in height, the descent is very gradual, averaging 7^ feet to the mile. 
The surface for the most part is a gentle rolling prairie, with few steep hills or blufib. 
Even where the rivers have rapids, a mill-dam can seldom give a fall of more than 10 
feet. 

The soil of both valley and high prairie is the same fine, black, rich loam, so common in 
the Western States. On the high prairie it is from 1 to 3 feet deep, but in the bottoms 
it is sometimes 20 feet. A few exceptions to this general rule of fertility exist in the 
extreme western and southwestern counties, but they constitute but a small proportion 
of the whole. The State is so well drained that there are very few valleys with stag- 
nant pools, and there is not a peat-swamp of 50 acres within its boundaries. 

The following facts relating to the economical geology of the State are 
gleaned from the same article : Limestone is the most abundant and best 
bnilding-material in the State. It is found in all the formations, except 
the Pliocene and the lower part of the Dakota. The limestones of all 
the Carboniferous divisions furnish a great variety of good bmlding- 
material of all degrees of hardness and shades of color. That known as 
junction-stone has been used extensively. It is soft, and can be sawed 
with a common saw and smoothed with a carpenter's plane, and is yet 
firm enough to be durable. The limestones from Manhattan, Atchison, 
Leavenworth, Lawrence, Fort Scott, Florence, &c., are also noted as 
atibrding excellent building-material. Some of the limestones take a 
good polish, and are used as marbles. The sandstone of the Dakota 
group is usually some shade of brown. It is c( all degrees of hardness, 
from that which crumbles between the fingerL to that which turns the 
edge of the best cold-chisel. 

Hydraulic limestone, suitable for the manufacture of water -cement, is 
found near Fort Scott, Leavenworth, and Lawrence, and probably exists 
at many other places. Gypsum (sulphate of lime) is found in many 
places. While Kansas is relying for its supply of salt on New York, 
Michigan, and other States, there is an abundance of that article within 
its limits, sufficient, if well developed, to meet the demands of the whole 
valley of the Mississippi. Small deposits occur in various places, and 
brines have sometimes been struck in wells dug for fresh water, also in 
boring for coal. Several of these have been made useful in manufact- 
uring salt for the local demand. A very large deposit of crystallized 
salt exists south of the great bend of the Arkansas Biver. 
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Lead and zinc have been foand at varioas points, and in some localities 
mining has been prosecuted with energy, Bitamiuoas coal of good 
quality has been found, and mines are workecl to some extent. The pro- 
dQction at Osage City, Scrantou, Barlingame, and Garbondale in 1S75 
was estimated at 123,400 tons. 

The secretary gives the piodnction of cotton in the State in 1874 at 
80,729 pounds, and in 1875 at 325,825 pounds, an increase dnring the 
year of 230,096 pounds, or 2G3 per cent. The crop of flax-seed in 1874 
was 174,098 bushels; in 1875, 273,166 bushels, or an increase of 166 per 
cent. Ihe cheese product in 1870 was 226,607 pounds ; in 1876, 1,240,610 
pounds, an increase of 447 per cent. Butter, in 1870, 5,022,768 pounds; 
in 1875, 8,827,810 pounds, an increase of 75 per cent. The increase in 
the number of milch-cows during the same years has been nearly 100 
per cent. 

Prof. George E. Patrick, in a paper on the chalk-beds of Kansas, which 
are of great extent, says : 

AmoDff tfae possible uses to wbicb tbis material may be applied^ I would mention, as 
giving tne CTeatest promise of profit, tbe manufacture of wbitiug of tbe various grades 
for putty, for calciminiDg, &c., and tbe manufacture of Portland oemeut. The latter 
is a branch of Indostry not yet established in the United States, and this simplv for 
the reason that in the older States, where such a manufacture would otherwise have 
arisen, chalk— an essential in the economical manufacture of tbis ct^ment — was not to 
be found. One other essential, and the only other, is clay. Only where these two ma- 
terials are found in quantity can the manufacture be most profitably carried on ; and 
these conditions are fulfiUed in this country, as far as our present knowledge extends, 
only in this State. 

Portland, on account of its vast superiority over our A.merican cements, has In one 
growing cities a large sale, which, however, is checked by its high price, consequent 
upon importation. Its price is from two to five times that of the various ▲merioaa 
oements. 

HAHTE. 

The nineteenth annual report of the State Board of Agriculture, for 
the year 1874, is a valuable contribution to the agricultural literature of 
the country. In addition to the transactions of the State Board, the 
volume contains the transactions of the State Pomological Society and 
returns from a number of district and county associations, the first 
annual report of the Maine Dairymen's Association, and copious sta- 
tistics relating to the dairy interests of the State. The volume is well 
bound, and contains over six hundred pages. 

The annual meeting of the board was held at Wiscasset, on the lOth^ 
11th, and 12th of February, 1^74. The papers and lectures given con- 
tain a tund of scieutitic and practical intormatiou on leading subjects 
in agriculture, which must do much toward guiding the work of the 
farm to better and more satisfactory results. Aside from the many 
valuable and suggestive papers presented by members of the board, 
which cover a variety of subjects and embrace the results of much 
thought aud practical experience, the lectures given by men who hold 
high tank in agricultural science from other States, aud who were 
present, will be found full of important information on the subjects 
treated. 

During the current year tbe State and local agricultural societies and 
farmers' ciubs held successtul exhibitions, and great unanimity wa^i 
manifested on the part of all interested in carrying forward the work 
m which they were engaged. 

Of the thirty-four cheese-factory companies incoq)orated during the 
winter, less than one-half went into operation, making, with the twenty- 
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fonr in operation in 1873, a total of thirty-six doing basioess daring the 
season. 

In his preliminary report, Secretary Samnel L. Boardman thus alludes 
to an investigation made by him of the menhaden and herring fisheries 
of the coast of Maine : 

In Angnst last, in accordance with a recommendation of the board, I spent two 
weeks in visiting and inspecting the establishments along onr coast where the fish 
known as menhaden {Brevo^rtia menhaden) are manufactured into oil. ' Commencinff 
my Investigations at Booth Bay and Bristol, they were extended eastward to Lnbeo and 
Eastport, where the herring is the fish most nsed for oil, the residne of which is used to 
some extent as a feed for sheep and ponltry. In a discussion on the value of the scrap or 
residue from the oil-factories as a fertilizer, at the meeting of the board at Wisoasset, it 
was su|;ge8ted that this might be prepared in such a way as to be transported to the 
farms m the interior of the State ; and one of the main points in my inoniries was in 
reference to this particular. In Booth Bay there are five companies or nrms engaged 
in this business, and in Bristol and Bremen seven oom|>anies^ while in the towns of 
Sedj^ck, Blue Hill, Surry, &c., are a number of companies doing a smaller amount of 
business. During the past season the Bristol companies made :)dl,000 barrels of oil, and 
the Booth Bay compames 174,000, a total of 5!>5,000 barrels. From this 18,500 tons of 
scrap were made, for which $11 per ton is obtained at the works, giving a revenue of 
$203,500; the total product from both items being $631,475 for the year 1^74. 

Almost the entire amount of scrap produced is used in the manufacture of superphos- 
phate in this and other States, and a large portion of it finds a market in the tk>uthem 
States. During my investigations of this subject I obtained a large mass of facts in 
re^rd to the natural history and economy of the menhaden and herring, together 
with many statements from farmers who have used the scrap as a fertilizer, either in a 
direct manner or as a compost, and also as a provender for sheep. I also obtained some 
of the chum, the use of which, as a feed for sheep,, has been so highly commended, and 
have forwarded the same to Professor Farrington, superintendent of the State college 
farm, who is now carrying on an experiment in feeding it ki connection with Indian 
com, and the fish-scrap is being experimented with under ifiy direction as a fertilizer. 

In a discussion on the subject of porgy chum as a feed and fertilizer, 
Mr. Wasson gave the resnlts of some five years' experiments with it as 
a feed for sheep and ponltry. Chum is the refuse of menhaden, which 
are canght along the entire coast of Maine. The oil is expressed and 
the residne used in a green state as a fertilizer. When used as food it 
is prepared by drying in the sun on elevated racks for two days, by 
which process the water is expelled, after which it will keep for an 
indefinite period. One barrel of it, costing $2, is sufiftcient for 3 sheep 
during the entire winter. Mr. Wasson's sheep gave an average increase 
of 1| pounds of wool per head from the use of this chum. The sheep 
kept in good order and brought heavy lambs. Hens eat it with avidity. 
Mr. Percival stated that he had experimented with it as a fertilizer and 
had found it a valuable manure. 

Mr. George B. Sawyer thus speaks of the original boundary and 
extent of territory within the county of Lincoln : 

The county of Lincoln, at the time of its organization in 1760, embraced about seven- 
eighths of the whole State, being all except the counties of York and Cunibt^rland, 
which then included Oxford and a part of Franklin and Androscoggin. Its western 
boundary, started at Small Point, the eastern point of Casco Bay; thence running 
northwesterly on said bay to New Meadows Creek or River ,* up said river and across 
Stevens's carrying place to Merrymeeting Bay ; thence up the Androscoggin River 30 
miles; and thence by a straight line north two degrees west, to the utmost northern 
limits of the province, which limit formed its northern boundary, its eastern the prov- 
ince of Nova Scotia^ its front resting on the ocean. It was, indeed, a ma^uiticent 
domain ; an empire id itself, larger than all the rest of New Eugland. Its shire>town 
was Pownal borough, which was incorporated in the same year, and included the pres- 
ent towns of Wlscasset, Dresden, Alna, and Perkins, the lust named beiug Swan Island, 
in the Kennehec River, and now a part of the county of Sagadahoc. • • • 

During her corporate existence of more than a century, the county of Lincoln has 
witnessed a stupendous developmeu t within her original domain. She has seen a dozen 
oountles spring up within her original territory, many of them outstripping her in 
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population and material prosperity. Among the smallest of the counties in territorial 
extent and population, she stands, by the returns of the last census, as the tenth in the 
cash value of farms, the eleventh in the value of farming implements and machinery, 
as well as of total agricultural productions, and in the various classes of live stocic 
holds about the same relative position. 

Mr. Horace Col man, in an essay on the subject of butter and cheese 
making, maintained that butter-making is the most profitable. He 
stated that a cow that will make one pound of butter per day will make 
two of cheese. As a good article of butter will always bring 40 cents 
per pound, with cheese at 15 cents per pound, (the usual price,) this 
would give 10 cents per day in favor of butter-making. He thinks it 
less trouble to make butter than to manufacture cheese, but if equally 
as much labor is required, the skim and butter milk will bo clear gain, 
whereas the whey in cheese making is regai^ded as nearly worthless* 
In associated dairying a great many things may come up that will not 
prove very pleasant. In the first place, the difference in cows in regard 
to the quality of their milk, charges of adulteration of onilk, tainted milk, 
&c., are subjects that are continually arising. Butter being made at home, 
these controversies are of course avoided. He gives his own experience 
in butter-making as follows: 

I kept eight cows during the year 16G2. I thought I should like to know if dairyiug 
paid. At a certain time in the spring I commenced to set down the amount of butter 
of each churning, and kept a strict account through the year: I had scales sitting 
handy, so it was not much trouble to weigh it after it was ready for market. I had 
hogs enough to eat the skim-milk and more, but kept a strict account of all I fed to 
them besides the skim-milk. At the year's end I made up my account of sale of butter 
and pork, pigs and calve^ and a family of twelve had aU the milk they needed. The 
proceeds were almost thiftecn hundred doUars, over $150 per cow. But we are to take 
into account that butter sold for 50 cents per pound, pork for 19 cents per pound, pigs 
at $5, and calves at $10. The season at my place was good for grass ; fed second crop. 
October and November fed refuse potatoes and pumpkins, and through the winter 
months fed freely on good hav, with provender. Cheese at that time was from 20 to 
22 cents per pound, so it left from 8 to 10 cents in favor of butter; that is, if the same 
amount of milk that wiU make a pound of butter will make two pounds of cheese. 

In replying to the statements and declarations of Mr. Golmany Mr. Z. 
A. Gilbert said: 

In considering this subject, it is safe to deal with averages only; the extremes will 
not do ; and the average of milk-production for the miurinp^ of butter is, that it 
requires 2*i pounds of milk to make 1 of butter. There have, it is true, been instances 
where more was required, and in a few cases a less quantity has made it. Now, the 
returns from all the cheese-factorieH in the country show that on an average onepoond 
of cheese is made from 9.76 pounds of milk ; our own State, it is true, does a little bet- 
ter than this, a matter which renders Maine well adapted for cheese-making. In my 
own dairy it has taken from IS^ to 9 pounds of milk to make 1 of cheese. From these 
averages it is clear that t?| pounds of cheese will be produced from the milk required 
for 1 of butter; bnt to be generous, and leave a wide margin for contingencies, it 
may be set down with safety at 2^ pounds. Now, as to the prices of the two products: 
It is pretty hard averaging the price of butter, it is so variable in quality ; but it may 
be called :)0 cents, though this is too high. Good cheese the country over is sold at 14 
cents. Of that manufactnred in this State, none has sold less than 1.5 cents, w^ile 
some has sold at 16 cents at the factory, and at the stores it retails at 20 cents. Thaa 
the milk required for a pound of butter, selling at 30 cents, made into cheese, will 
actually sell for 40 cents on an average ; the lowest estimate giving 37^ cents. Thia 
difiference may be ofifset with the value of skimmed milk over whey. 

Mr. D. M. Dnnham read a paper on irrigation in Maine. He stated 
that at a meeting of a farmers^ club he had recently attended, in dis- 
cussing the best way to renovate worn-out grassJauds, a remark was 
made that irrigation might be a help, and it was made a matter of 
ridicnle. Maine was thought to be too cold a country for cold-water 
farming, as it was expressed. But this declaration was dispnted by 
another member of the club, who stated that he had turned the water 
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from a spring on to a field that cat but half a ton to the acre, and 
thereby Increased the yield to IJ tons. Ho believed that at no distant 
day irrigation would be largely practiced by the farmers of the State. 

In the course of his remarks, Mr. Dunham said that some degree of 
knowledge of what constitutes the food of plants seems indispensab^' 
to any well-conducted system of producing them in the greatest per- 
fection; and such knowledge seems most likely to be obtained by 
minutely examining their structure and carefully observing the manncf 
of their growth. The indispensable agency of water in the growtli of 
plants has been universally acknowledged, and could not be overlooked 
by the most careless observer. But while this universal agency hns 
been acknowledged, it is believed that a very inferior office has been 
assigned to it from that which it really performs. It has been consid- 
ered as the mere vehicle which carried the nutritious particles of other 
substances, while it in reality was contributing much the largest por- 
tion of the actual nourishment to the plants which annually clothe the 
earth in living green. 

After stating the results of certain experiments to prove that water 
constitutes a large portion of the food of plants, he says : 

With 00 favorable a history of .irrigation for so many centnrieci and from bo many 
oountries, it seems wonderfally strange that, situated as favorably as we are for trying 
the experiment upon our own soil, and suffering as we do from drought, so ^ittlo ia 
actually known, and that so few experiments have been tried. It may be that from 
some condition of our soil or climate irrigation may not be as successful here as 
in some other countries, but from what few facts I can gather, the success is such as 
to warrant a very general experiment in every part of our State. 

Prof. W. O. Atwater, in a brief address, explained the advantages 
derived from the various systems of irrigation, as practiced in European 
countries. 

Mr. George E. Brackett read a paper on associated dairying in Maine. 
Referring to Waldo County, he said that two years previous — that is, 
in February, 1872 — the farmers had heard a rumor that a cheese-factory 
was in operation somewhere in the State, but how or where was a ques- 
tion of doubt; but in the summer of 1873 four factories had been in 
successful operation in the county, seven more were organized for work 
the coming season, and others were in the process of incubation. Of 
the advantages accruing to the farmer from this system of associated 
dairying, he says : 

Let us consider briefly the subject of associated dairying in some of its most impor- 
tant bearings. It is a fact and a crying evil, that a majority of the farms in Maine are 
deteriorating— growing poorer and less valuable year by year. And why f Because 
the original richness and fertility of our soils have been wholly or partly exhausted by 
our farmingsystem, which has taken from them, year by year, more than has been 
returned. We extract and sell off raw material— hay, potatoes, and grain—neglectinff 
to make corresponding returns; hence we aro constantly impoyerishing the soil. 
Associated dairying put in practice would be a step toward stopping this drain from 
the farm. Cheese-factories require milk; moremUk means more cows; the keeping 
of more cows requires the consumption of the hay and grain, or the farm-products, upon 
the farm ; aU of which means more manure, which must be returned to the soil, so that 
every season a cheese-factory operates in a neighborhood the farms supplying milk are 
growing just so much richer and more valuable. This, in my opinion, is the strongest 
argument yet adduced in favor of cheese-factories ; this gradual and sure, though smaU, 
increase in the fertility of our farms. 

Then it is no doubt a fact that the more condensed the form in which we can market 
our farm-products the better it pays. * * * Take my section of the State as an 
example. The cost of hauling or transporting a ton of farm products to market at 
Belfast, from most of the towns in Waldo County, where cheese-factories aro organized, 
is about $2. Thus it costs $2 to market a ton of pressed hay, which is one of our prin- 
cipal farm products, and t^ to market a ton of cheese. In one case the value of the 
product is |16 ; in the other, |320. In other words, it costs $40 to market (330 worth 
of hay, and only |2 to market $330 worth of cheese. 
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Prof. W. O. Atwater read an elaborate lecture on the '< Sdenoe of 
cattle-feeding," which was followed by a brief discassion. Mr. Hall 0. 
Barleigh, an ezteDSive breeder of Herefords, said he believed in prac- 
tice with theory in this matter of feeding stocky and in all other subjects 
pertaining to larming. His own interest in it had led him to examine 
carefally into more than one hundred published experiments of feeding, 
but few of which he regarded as of any value. He believed in plenty 
of good hay for feeding, in science as well as practice in farming, in 
brains as well as muscle. From his own trials he was satisfied 181 bush- 
els of corn or oat meal were equal to one ton of first-quality nay for 
feeding to farm-stock. A pair of two-year old steers he once owned 
gained 14^ inches in girth in six months by feeding them with good 
early-cut hay, and two quarts per day of corn, barley, and bean meal 
mixed in equal parts. 

Mr. Harris Lewis said the experiments reported by Professor Atwater 
were very elaborate, and he feared he should underrate' them, and yet 
they were not of the slightest value to our farmers. It is true that 
science is founded on experiments, but these German experiments are 
worthless to us because their crops, soil, and climate are so different 
from our own. We never know at what stage in the growth of the straw 
or grass the experiment is made, and straw as they have it in Grermany 
is so valuable as to even produce fat on animals to which it is fed. But 
fast as we are, our straw and grass both get overripe before they are 
cut, and our straw, as compared with that used to feed domestic animals 
in Germany, is of very little value. To feed straw to a profit we should 
cut it green and leave the grain on. There is nothing better than grass 
to feed an animal. Nothing that can be given can add to the quality of 
this feod, for grass is the perfection of cattle-food, and he was satisfied 
if farmers fed anything less than grass they are feeding at a loss. Early- 
cut hay, that cut in the blossom, makes the very best winter food for 
cattle. 

In a valuable paper on the various taints, odors, and adulterations of 
milk, Mr. Harris Lewis, president of the New York State Agricultural 
Society, makes the following stattsments : 

Milky when drawn from the cow, often contains taints and odors introduced by the 
cow, from an impare atmosphere she has been compelled to breathe, from impure or 
filthy water she has drnnk, and from improper fooa she has eaten. These taints and 
odors may be called natural taints and odors ; the three last may always be avoided by 
proper care in furnishing the cow pure air to breathe, pure water to arink, and suita- 
ble food to eat ; but the first (the animal odor) is always present whenever the milk is 
drawn from the cow, but always varied in intensity or degree of ofiensiveness by the 
condition of the atmosphere, the temperature of the atmosphere, the condition of the 
cow in regard to sickness or health, the food she eats, the water she drinks, the air she 
breathes, and last, but not least, by the treatment she receives. Nearly, if not all, these 
natural taints and odors may be expelled from the miik by heating it to 140^ as soon 
as it is drawn from the cow, and then aerating it while warm. 

While we have no ounvenient contrivance for heating milk, (which is to be regret* 
ted,) we have an admirable one for aerating it, invented by A. P. Bussey, of New York. 
This aerator is cheap, easy to keep clean, convenient to use, and sholild be used during 
hot weather by every butter and cbeese factory patron. The aerator consists of a sim* 
pie tin pail, with one or two rows of holes around near the outside of the bottom, sus- 
pended over and above the top of the can, with a cloth strainer over the top, held in 
place by the arm in which the pail is placed. The arm in which the strainer is held is 
passed into a wooden standard, which is attached to the can, and held in an upright 
position by passing it down through a loop on the can to the handle at the outside of 
the milk-can. The milk is turned into the strainer, through which it passes to the 
bottom of the pall, and then through the small holes in the bottom in tine streams, but 
separates into drops by falling a distance of 12 or 15 inches, exposing H all, drop by drop, 
to the purifying influences of the atmosphere. This aeration alone will rid the milk of 
its cowy odor, and most of the others before mentioned, and if dou'e in a pure atmos- 
phere wiU keep sweet more than twice as long as that not aerated, but alike in other 
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reepeots. Bat osid^ this aerator in a foul stable, or fool atmoepbere, would be likely 
to add taint to taint and odor to odor, as it would be an attempt to banish filthinees by 
an addition of more nastiness. 

There is one other natural taint of milk to which I will call your attentioD. It is the 
milk from sick or unhealthv cows. I do not believe that a sick cow can produce pure 
or untainted milk. There is abundant evidence, famished by the medical profession, 
showing that the milk of sick cows is often tainted with the disease from which the 
cow is suffering, to a dangerous and sometimes fatal degree. Hence, selling the milk of 
a sick cow to customers as food, or deliveriug it at the cheese or butter factory, is, in 
my opinion, a crime. It is not safe food for nogs, and should be thrown on the manure 
or compost heap. 

In a discadsion which followed the reading of a paper on farming as a 
profession, by Mr. J. W. Lang, Mr. Isaac T. Hobson made some state- 
ments in regard to farming in Maine. He said that the yield of corn 
exceeds the average production per acre of the New England States, and 
the average value per acre of the six largest corn-producing iStates out- 
side of New England ; that in the yield of wheat Maine exceeds the aver- 
age yield of the six largest wheat-growing States by more than two 
bushels per acre, and the average value by more than (14 per acre : that 
in potatoes Maine exceeds the average yield and value not only or New 
England, but of the six largest potato-growing States outside of New 
England ; that in the matter of hay Maine takes high rank, and in oats 
it exceeds the value per acre of the six largest oa^produciug States out- 
side of New England. 

In some notes on Maine cattle, it is stated that as early as 1791 cattle 
were imported from England by the farmers of this State, and as late as 
1836 Maine farmers sent breeding-animals of thoroughbred stock to 
Vermont, Massachusetts, New York, and even as far west as Ohio. It 
was one of the earliest sections of the country to attempt an improve- 
ment of its breeds of cattle by the introduction of thoroughbred ani- 
mals from other countries. 

The semi annual meeting of the board was held in October, at Orono, 
the seat of the State OoUege of Agriculture and the Mechanic Arts. 
The first day was spent at the State college in attending the various 
recitations and in examining the departments, outbuildings, implementSi 
stock, and farm-work. The oi)eniug address was by President Z. A. 
Gilbert, and the address of welcome by Mr. Oharles Buffum, of Orono. 
Mr. Samuel Wasson read a paper on the importance and profits of cattle 
breeding and rearing. Believing the only true system of farming to be 
that which consumes the crops on the farm, he regards the following 
propositions as incontrovertible : 

First Cattle afford the most direct, the cheapest, and, as at present advisedi the 
only agency to stav sterility of the soil and keep it productive. 

Second. A combination of causes has given the pre-eminence to cows, not because 
their droppihf^s are of superior value, for that of cows in milk is inferior in qaality, 
but because they can be made to pay a larger dividend for their keeping than aoy other 
kind of stock, and the labor which their Keeping induces is more remunerative than 
that of anv other branch of cattle-husbandry. 

Third. Thev excel as machines or instruments of transformation. Not that a cow 
jMT M is gifted to excel in the process of transformation, but that the product which she 
tarns out is at less cost and of superior value. A large portion of farmers are too far 
from market to transport balky and weighty prodacts, like hay and hoed crops, and 
hence the value of cattle to reduce the bulk, and of cows to increase the value of the 
concentrated product, that there be no loss of value to the article in bulk and compen- 
eation for the transformation ; in other words, that the value of the milk, cheese, or 
butter shaU equal the value of the hay, together with the cost and la1>or of dairying. 
There is another phase of the case which strikes deep-rooted In this matter. In a soil 
like that of Maine, which must be fed to keep it fruitful, it is soil-murder in the first 
degree to market raw material, working as sure and certain ruin as it would to cart off 
t^e enriched au^ittoe soil aad dump it iuto the ocean i but by oonyerting it into aom« 
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auimal product the same material may be marketed and the frnitfalneas of the aoil 
presorvod and increased. 

Foarth. The anioant of cheese and batter which a cow can be made to produce in a 
f;iven time, or rather which they have produced, almost sarpaases beliefl The noted 
Oakes cow, a native animal, in Massachueetts, yielded in one season an averai;e of 18 
ounces of butter per day for 21ft days, or 467^ pounds, which, at 35 cents, is $162.62, or 
$134.57 more than the average of our oows. Numerous inst^inces are on record of a per 
annum yield of 1,000 gallons of milk, or 780 pounds of cheese. These are some of the 
possibilities, and while such may be rare aud extreme cases, they show a defect somo- 
where when the average falls to 60 or 90 pounds. 

Mr. A. L. Bradbury addressed the board on the advantages to dairy- 
men from raising their own cows. He closed his remarks with the fol- 
lowing directions for the treatment of calves: 

Admitting that it is better to raise our own cows, how shall we raise oar calves so as 
to retain the use of the cow in the dairy ? • * • How soon can we begin to substi- 
tuie other food than milk for our calves T Not the first week, for the calf should have 
the milk of its dam for one week at least. Now, if we wish to commence to substitute 
something instead of milk, he must be taken from the cow aud taught to drink and 
feed the same elements of nutrition the milk contains. One quart of milk contains 
about li ounces of butter, 1 ounce of sugar, 1^ ounces of casein, and 70 grains of 
bone matter. Experiments have shown that one poand of oil or fat is equal to ^ pounda 
of starch or sugar; thus one quart of milk contains of flesh-forming material Ij ounces, 
of fat or heat-giving material 4i ounces, or a total of bjt ounces of nutritive elements. 
Now, if wo take out one ounce of bfitter to a quart of milk, we shall have removed one- 
half of its value for the calf, which we must make up in quantity by doubling up, or 
substituting Bt^irch in the form of buckwheat flour, at the rate ol iij ounces for every 
ounce of butt«r taken away. The better plan is to gradually substitute skimmed milk 
for the new by adding new milk with warm skimmed milk for its morning and eve- 
ning meals, aud giving it skimmeil milk at noon, for it should be fed three tiroes per 
day at least. When the calf is four weeks old it will do well enough on skinunedmilk 
alone^ provided it can have enough, with always keeping good sweet hay by it. Beared 
in this way, we have our milk lor use in the dairy, and get much l)etter calves than 
in the ordinary way of letting them draw the milk themselves until they are ten or 
twelve weeks old, then taking them away at once. A calf should not be weaned nntil 
It is four or five months old. In a cheese-dairy whey and oatmeal can be snbetitnted 
for skimmed milk, after the oali' is two mouths old, with good success. 

Mr. Golbarn said that farmers and dairymen made a great mistake by 
selling their March calves, as they made mnch better milkers than those 
dropped in June. While it costs a little more to raise these early spring 
calves, on account of the high price of milk and butter at that season of 
the year, he thought that tbe additional expense was more than over- 
balanced by the extra milking qualities of the cow. His method of 
treatment in the rearing of calves was given as follows: 

For the first week I let them have half of the milk ; then I take them off and teaoh them 
tiO drink. I let the milk stand from twenty-four to thirty-six hours, skim it, warm it 
milk-warm, and give it to them, six (|[uarts to a feed, twice a day for the first week or 
fortnight ; then I increase the quantity so as to give them aU that the cow wiU cive. 
When they are about four weeks old, I put a little shorts, oatmeal, or oats, cooked po- 
tatoes, or crusts of bread in a trough where they can get at it. After they get so as to 
eat too much, I allowance them to about a pint and a half of oats a day, or somefjiing 
equivalent ; and so ri^ht on until they are six or eight months old, increasing the feed. 
I give them milk until they are four months old. If you want to carry the calves np 
to great growth early, keep them up for eight months ; but I usually turn them out 
to grass wnen four months old. The first winter I feed some roots with good dry grass, 
not hay. I have by this system of feeding matured my Jersey calves at seventeen 
months old. 

In the course of discussion on the subject of farm experiments, Mr. 
Stewart, of Newport, gave a detailed statement of his system of treat- 
ing grass-lands. After stating that he had commenced farming on an 
old rundown farm, he said: 

My only object has been to raise grass, consequently tpy experiments have been in 
that, direction. The first year I succeeded very well in getting along with the dmngbt, 
aud the grasshoppers passed by me with but little injury. But the second year they 
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oame down abont the middle of Jaly, and seemed to drop down on my land more than 
npon any other farm in that locality. They killed almost every blade of grass I had ; 
my fields looked as if the fire had cone over them. I was compelled to seU ofi: a large 
portion of my stock, becanse I had not sufficient fodder to keep them through the fall 
and winter. I did not care so mach for the loss of my stock and cereal crops as I did 
for my acres of grass. My object was then to get my fields back again, and I had the 
peatest success m this way. I commenced sowing grass-seed in the fall; sowed some 



m Septcml>er. This started well and grew well, we bad an average winter, but still 
it killed oat in the spring. I found before this that the greatest trouble was in getting 
a catch — seeding my land down to grass. My idea was to experiment until I conld find 
some way by which I would bo sure of success every time. The result has been in favor 
of either harrowing my gi'ound, if it is very mellow, in the fall, pulverizing it very 
nicely, or plowiog ic and then harrowing it well, then putting on the roller, totting it 
remain until very early in the spring — if the snow is on the ground, I do not know as 
it mokes any difi;erence — and then sowing my grass-seed. In this way I have always 
sacceeded in getting, I might say, more than a catch. At first I got too much, and 
I found it best not to sow more than two-thirds the amount of seed usually sown 
with the ^rain in the spring. • • • Until within a few years I have plowed or 
harrowed m my dressing, but now I use top-dressing. I had a piece of land, perhaps 
an acre and a half, that seemed to be drowned out badly. I plowed up abont two-thirds 
of it, planted it with beans and com the first year ^ should judge I put on fifteen loads 
of manure to the acre ; I then seeded it down with herds-grass, clover, and red top. 
The %ther thinl of the piece I concluded I would not plow, and I do not think I cut 
over fifteen handred-weight of hay to the acre on it ; but late in the fall I hauled on 
not more than six or eight loads of manure to the acre, left it in small heaps, and 
spread it very early in the spring. It was very fine afler being frozen through the 
winter, and I spread it very evenly. The first year I had about a ton to the acre ; but 
for the last four years I am satisfied that I have cut two tons and a half to the acre 
on that piece, while upon the other part that I dressed with more than twice the labor 
and with the expense of seeding it anew, I have not received over two-thirds, if I have 
one-half, that amount of hay. I am experimenting with other pieces with about the 
same success. My land is principally flat and gravelly, with not much clay, but con- 
siderable muck. I have top-dressed in the fall, and I cannot see any benefit from it. I 
have come to the conclusion that spreading manure immediately after haying, and 
allowing it to dry up in tho hot sun, is a usetess waste of labor. 

In liis report of " the transactions of the State Pomolo^ical Society 
during the second year of its existence,^ the secretary says : 

The work of the first year, including the winter meeting of January, 1874, was of a 
preliminary character and devoted diiefiy to organization, laying out of work for 
the future, and devising means for the accompbshment of specific ob^J'eots and for 
running the machinery of the society with the least possible expense and friction. 
Amon^he objects which the society has prominently in view are the following: To 
develop and ^stematize the pomology of the State ; to fix reliable And standard fists 
of varieties of fruits adapted to the dinerent sections, by the aid of which the beginner 
may avoid the loss of his time and money in planting unsuitable varieties upon the 
recommendation of itinerant vendors ; to ascertain and disseminate the knowledge of 
the principles and processes essential to snccessful cultivation ; to develop the capac- 
ities of the state to raiso not only its own fruit, but its fruit-trees also, affording a sur- 
plus of both for exportation, instead of importing vast quantities of each, as at present ; 
to obtain and publish accnrate annual statistics, sbowing the condition and progress of 
this important interest. * « • The efforts of the society have already awakened a 
new and deeper interest in fruit-growing both in the orchard and nursery. Improved 
varieties of fruits and better methods of culture are being eagerly soaght for ; worthless 
or unprofitable varieties and methods of doubtful utility have in many instances been 
discarded ; more numerous and bettor exhibitions of fruit have been held than in any 

Erevious year, and the discussion of tho vaiious questions connected with fruit-culture, 
oth in the farmers' meetings and in tho newspapers, has been more general, more 
intelligent, and more practical than ever before. 

The Maine Dairymen's Association was organized at Angasta in April, 
1874. The following officers were elected : President, Seward Dill ; 
vice-jiresidents, T. P. Batchelder, William D. Hayden, Frank Back; 
secretary, J. W. Lang ; treasnrer, Dr. J. W. North, jr. The secretary 
states that the season of 1874 was one of only average returns to the 
dairymen. A wet spring gave an abundant supply of grass, but it 
lacked those rich, nutritions qualities of the highest excellence. A great 
flow of milk was nad through June and July, but the milk yielded less 
25 A 
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hotter and cheese than tusnal. In Aognst a short, sharp dronght cat off 
the exaberanoe of the forage, aud a sadden shrinkage was experienced« 
Many cheese-factories stopped operations the last of Aognst, and nearly 
all by the middle of September. 

"Report for 1875. — ^ThisTolame is also one of more than average inter- 
est, although it contains neither so many pages nor so great a variety 
of papers as that for 1874. The annnal meeting was held at Waterville, 
in connection with the Maine Dairymen's Association, in February, 1875. 
Z. A. Gilbert was elected president of the board ^ J. E. Shaw, treasurer, 
and Samnel L. Boardman, secretary. Mr. Lyman Lee read the open- 
ing paper, on raising horses for Maine. It was discussed with consider- 
able spuit by the farmers present. lie took the position that the farm- 
ers and horse-breeders of the State have generally been producing a 
class of horses altogether too light for general road purposes. While 
oxen have. been going ont of nse, and horses have been gradually taking 
their places, horses of the right kind for farm and heavy road work have 
not been raised in sufficient numbers to supply the demand. The result 
has been that the people of the State have been compelled to ia4K>rt 
them firom the West and from the provinces of Canada. He said : 

The fatal fiwdnation of raisinff fiist hones has seised upon too many farmerSy and 
attention to the breeding of this ohMs of hones has driyen ont aU attempts in the 
dirsetlon aboye indicated. A showy little stallion of eight or nine hundred pounds is 
too often patronised in the yain hope of securing a speedy oolt, when the seryiees of a 
weil-made-np horse of fh>m eleven to fourteen hundrea pounds, whieh should be secured, 
are not used. Farmen seek for speed in raising horses, and obtain it only in yery rare 
instances. Now, if these animals chance to become a little lame, or slightly blemishedi 
fhey are of little or no value, while heayy horses, althons h they may not be perfoot, are 
•till uaeftil and command good prices. The breeding of uist horses should be left to the 
professional horsemen and trainers, as fiumen seldom make it profitable. One trouble 
must be encountered at fint, and that is, many of our mares are not large enough to 
breed from. This, howeyer, may in a measure be oyeroome by selecting the largest and 
best mares for stock-raising, and eyen by importation at dnt, if need be. But in case 
of the stock-horse from which to breed, there will be no difficulty, for as soon as the 
ownen and keepen of such horses learn that a large, firm, and compact breed of hones 
is desired, they wiU find it for their interest to patronize the same. Then, again, would 
it not be better to arouse the ambition of our young men, and some of the older ones 
toe, to raise and keep a team of splendid, sturdy horses for yalnable use, instead of en^ 
gaging in racing, and pool-selling, with their attendant iofiuenoes, which in fisu)t mete 
or less affect the whole community t Of course no word is to be said against breeding 
lighter hones for light-carriage use and for driyiuf]: ; bat experience wiU show that 
there will always be a sufiScient supply of smaU hones. 

In the discnssion which followed, the ^neral conclusion reached was 
that the raising of light, speedy horses should not lead the farmers to 
lose sight of the importance of other lines of breeding and other 
branches of farming ; for while there could be no question as to the 
high value of the road-borses of the Btate, yet sheep, young cattle, aud 
dairy-stock certainly needed encouragement, and beef- growing, dairy- 
ing, orcharding, market-gardening, and other important branches of 
farming, for which certain sections of the State were especially adapted, 
should not be overlooked. Speed is a valuable quality, but there are 
other valuable qualities possessed by the horse which are equally as 
necessary to develop as that of speed, and it is a question if the best 
horse is not that one possessing the most complete development of all 
these qualities, such as would best fit him for all useful and desirable 
purposes. 

Mr. A. L. Bradbury read a paper giving the results of his experiments 
as to the value of whey and skimmed milk for feeding to calves aud 
pigs. He stated that some years ago he took two calves from the cows 
at two weeks old, and put them on skimmed milk and potatoes, and fed 
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two others on the cotts until thirteen weeks old. The resnlt was, that 
the hand-fed calves so far ontgrew the others that he had hard work to 
keep them from the butcher, while the others he did not want. The 
hand-led ones keyt constantly ahead of the others, and at two years 
old the smallest one came in as a cow, and measurea more than feet, 
while the best one fed on the cow was only 5 feet, both having had the 
same treatment after weaning. Like results followed other experiments 
of a similar character, and proved beyond question the value of whey 
and skimmed tnilk as feed for calves. Whey alone fed to pigs had 
proved that it was worth saving for this purpose. 

The lectures by Professor Arnold on " Needs of the Dairy ^ and on 
<^ Cheese-Making,'' form valuable contributions to a correct understand- 
ing of an interest whieh seems to be making more progress than any 
other prodQCtive industry iu the State. A careful study of these papers 
must prove of great practical benefit to dairy-farmers, whether iu Maine 
or elsewhere. 

The points in a paper by Mr. S. O. Foster on the management of a 
priii^ate butter-dairy ate reported as follows : 

Mr. Foster stated that there was no royal road to snooess In the matter of hntter- 
makitiff. While flrBt-clatt hntter eeUs for 45 cents per jMuad, aid a fancy article at 
from 50 cents to |l.St6 per ponnd, the great mass mannfkctared seUs for an average of 
only ahoat 20 cents per ponnd. If a choice article of hntter is desired, care mnst he 
exercised fh)m the time the mUk is drawn till it is ready in the finished article fbr 
market. The causes of poor hatter are nnmerons. There are many points npon which 
more light is needed, and this can be eliminated onlv hv careful experiments conducted 
with nice and accurate instruments. Nothing should he done witnout careful weights 
and measures; and careful thought. Good butter is not produced in ignorance ; it is 
the result of skiU and common sense. The quantity of mUk (riven is made the test of 
the value of the cow by too many, rather than the quality of the milk. There is no 
breed but produces good cows ; no breed but produces some poor ones. He next spoke 
of the necessity of cleanliness in everything pertaining to the stable, the mUkin^, and 
the care and keeping of the milk. The manipuUting, the packing, and the stonn|^ of 
the butter aU require good common sense, skill, and cleanliness. In a discussion 
which followed, Professor Arnold said the experience all over the country was that the 
best cows for producing milk were one-hali, three-fourths, and seven^ighths grades, 
and, BO far as his own experience and observation went, it was not true that extra- 
ordinary milkers reproduced their own qualities in their offspring. 

Among the contents which hare not been notioed are interesting 
articles on ^^The Influence of Education upon Labor;" <^ Labor upon 
Capital ;" ^^Agricultural Education:" <*Aims and Methods of the State 
College with respect to Practical Education;" ^'Specialties iu Farm- 
ing;" ^< Success in Farming;" *^A State Industrial Exposition ;" <<Fish 
and Crops and Fish Ouano;" "Management of Grass-Lands and 
Pastures;" <' Planting an Orchard:" *< Sheep-Husbandry and Legisla- 
tion for its Protection;" •'Baising f^'eat-Stook;" *' Associated Dairying 
in Maine:" *' What the Dairy Cow is, and whence she came;" and other 
papers ot minor impottanoe. 

The semi-annual meeting was held at Calais, Washington County, iu 
November. Much of the time of the first day was taken up in the read- 
ing of county reports. At the request of the farmers of the county, 
fruitgrowing, dairy-ftoming, and sneep-husbandry formed the leading 
topics of the papers read and the discussions which followed. 

During the progress of the meeting Mr. F. W. Shepherd, who had 
Boed menhaden as a fertilizer for many years with varying results, gave 
ad account of a recent experiment with which he was highly gratified. 
He had secured the best results by making them into a compost iu con- 
nection with yard-manure, loam, ashes, and plaster in the proportion of 
one cord each of loam and manure, ten barrels of menhaden scrap, 
(eleven barrels to the ton,) one bushel of plusier, and &om eight to 
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twelve bashels of ashes. This is pat np in layers, sods being placed on 
the oQtside to hold the mass. In a few days it will heat, when it is 
worked over, and in a few weeks the entire mass will be about the con- 
sistency of leached asbes. This is applied to land for grain and grass. 
Pat on to grass-land in October, it had given two load^ of hay that year on 
land that tiie previous year gave but one ; and on a field that had not been 
plowed for ten years, and had jrielded but two or three loads, applied as 
above, it had this season given seven loads. The heap will compost 
more readily if bailt up high than if spread out broad, and will take 
about ten days or two weeks to become fit for use. The scrap costs at 
the factory $10 per ton from the press, or $12 per ton if packed in bar- 
rels. In this connection it should be mentioned that an article by Sec- 
retary Boardman, on the menhaden and herring fisheries of Maine in 
connection with agriculture, appears in this volume. The paper is a 
very elaborate one, occupying 64 pages. 

Beports firom the various counties of the State show that upward of 
forty associated dairy companies were in operation during the year. 
The secretary closes his condensed report as follows : 

The year has been one of folly ftverage retoms, and the &naer may well be satis- 
fied with the resnlts of his labors. Our flocks and herds have been free from plague 
and disease, our staple crops generaUy sjpared from blight and the ravages of insects, 
and on the whole contentment and comfort have waited on indnstrv, crowning it with 
satisfaction and plenty. No one has lost faith in farming, bnt, on the contrary, iaith in 
intelligent, systematic, and weU-directed farming has steadily gained ground every 
day during the year, and more men are in love with it, believe in it. and are foUowlng 
it now than formerly. Many farms, it is true, have been deserted ; but aU over our 
State men are returning from the city to the farm, and, putting into operation busi- 
ness principles and intelligent direction, are working out good results and stimulating 
improved farming throughout large sections. 

The transactions for 1875 of the Maine State Pomological Society fill 
172 pages, and the second annual report of the Maine Dairymen's Asso- 
ciation 42 pages, with interesting matter. 

MASSAOHUSETTS. 

The twenty-third annual report of the State Board for the year 1875 
is one of more than average interest. It contains elaborate papers on a 
variety of important subjects and exhaustive discussions participated in 
by many of the most prominent agriculturists of New England. 

The secretary, in his preliminary report to the legislature, states that 
the year has been prosperous and favorable for most branches of farm- 
ing industry. The presence of heat and moisture, distributed with some 
degree of uniformity throughout the season of most active vegetation, 
furnishes tbe conditions favorable for a productive year on the farm. 
In this respect the season was more than usually propitious, no drought 
of any severity having occurred to injure the crops or cut short the 
period of vegetable growth. 

Among the enterprises of an agricultural character that are especially 
worthy of mention is that of diking in and reclaiming extSnsive tracts 
of salt-marshes along the sea-shore. Green Harbor Marsh, situated in 
the town of Marshfield, has been shut off from the tides of the ocean at 
an expense exceeding $30,000, and over 1,400 acres have been thus put 
into a condition to add materially to the productive wealth of the State. 
Extensive and careful scientific investigations have been instituted, 
under the direction of the State board, to ascertain the changes which 
take place in tbe soils of reclaimed marshes, with the hope of rendering 
ef^cient aid to those who have undertaken this great public work« 
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The nsaal coantry meeting of the board was held at Haverhill, Essex 
Goanty, in November. In his opening address, Mr. George B. Loring 
thns alludes to the place of meeting : 

The town in which we are assembled has long been dlstlngmshod for the care and 
syBtem with which the land has been cnltiyated and the business of manufacturing 
has been conducted. Settled, as it was, two hundred and thirty-five years ago, in 

Erecisely the same manner in which so many New England towns were settled, by an 
onest, faithful, and earnest clergyman leading his little flock into the wilderness for 
the pnrpoee of enjoying what our fathers demanded and insisted on here, ** freedom 
to worship God/' it became at last one of those towns in the county which were dis- 
tinguished for the skiU and prosperity of the a^icultural community which was settled 
here. It was finely located on the banks of this swift-running river, which came flash- 
ing along from the mountains of New Hampshire and the lakes above, with no aUuvial 
■oil, but with those rich and fertile and heavy clay banks which are so superior, under 
the long-continued toil of the fanner, for the purposes of the various crops. Here the 
&thers established aprosperous acricultursd community, and year after year, for more 
than two centusies, Haverhill per&rmed her part as one of the leading towns in this 
commonwealth. When the business of agriculture began to decline and the attention 
of our people was turned to other branches of business, how she sprang forth to accept 
the work which was then laid before us, advancing in a few years firom a little town 
of 3,500 people, prosperous in their agricultural pursuits, to a city of almost 15,000 
people, with more than 150 firms engaged in the manufacture of leather and its prod- 
ucts, and with an annual production of $10,000,000 £rom her industry alone. 

Mr. Loring gives the following instances in illnstration of the fertility 
of the soil of Essex Gonnty in former years : 

I remember one of the records kept in this county less than a century ago, in which 
it was stated that under the ordina^ cultivation of the soil 750 bushels of potatoes 
had been raised upon one acre of land, and 650 bushels of carrots, 850 bushels of ruta- 
bagas, (Swedish turnips,) and 1,050 bushels of mangold-wurzels ; and upon ten acres 
of land for thirty years there had been produced an, average of three tons of hay to the 
aore— land that had not been broken by the plow in aU that time, but had received at 
the hand of the cultivator a fair and proper top-dressing from year to year. 

Profl Levi Stockbridge read a paper on plant-food, in which he gives 
the results of a series of experiments in feeding plants, conducted on the 
agricultural-college farm. He asks: "What have the ordinary varia- 
tions of our seasons to do with the nutrition of plants, or with the devel- 
opment of plant-food in the soilT Answering, "Much, every way,'' ha 
proceeds to explain by saying : • 

If we have a wet season, an extra quantity of water-faU, this fiUs the interspaces of 
the soil so that the air is excluded, so that the warmth is excluded ; the soil does not 
become heated. The coarse, raw, nndecomposed, unformented mass of barn-yard 
manure, compost, muck, straw, clover, or grain crops plowed in, remain dormant and 
dead, no nutriment is formed, and your plant is starved for want of food. If, on the 
other hand, your season is one of excessive drought, little rain-fall, and the soil be- 
comes dry, BO that decomposition stops, then your raw, crude material, your barn- 
yard manure, and your muck remain unchanged ; no food is formed, and your ^lant 
starves for want of nutrition. Now, then, the seasons have to do with plant-nutrition 
in just this way, and the farmer should have known that if he would feed his plants, 
and do it thoroughly, with the variations of the seasons, he could not a£ford to trust 
them to make plant-food out of raw or crude materials; but that it was a part of his 
du^ to prepare the food for his plants ere he committed it to the soil, and then the 
action of the season of which he complains would have been entirely obviated, and he 
could have produced crops yearly without regard to these variations of the seasons 
which make maximnm or minimum crops. 

After stating that the primary aim of a series of experiments begun 
at the agricultural college in 1869 was "to prove just this thing, 
whether certain elements of plant-food, prepared in the condition of 
plant-food ready to nourish the plant, would not nourish and produce 
almost in any quantity desired, without regard to the ordinary vsiria- 
tions of the season," he continues : 

The first point to be ascertained was, whether certain elements of plant-nutrition— 
prepared in a certain way and given to the plants— would produce plants. Those ex- 
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porimenta were tried foar years, and it waa foand by using tbe ordinary matoriala 
known to everybody — nitrogen, potasb, pbosphorio acid, soda^^ magnesia, 4^c., in certain 
forms, on soils tbat were absolntely sterile— plants oonld be produced perfect in all 
their parts. That was tbe first point to be ascertained. Then to ascertain whether it 
was needfnl for the farmer, with snch soils as were within onr reach, to use all the 
elements of plant-nutritisn, or whether the soil eonld be relied npon to provide certain 
elements in sufficient abundance so that tbe farmer need not apply them. 

The experiments for four years seem to indicate that, with sncii soils as we were nsing, 
gathering them on the college farm and for miles around, we need not apply to the 
plant carbon in any form, state, or condition ; that that was provided by nature, and 
always would be ; that we need not feed any other organic element of nutrition bat 
nitrogen; that nature had not provided nitrogen in sufficient abundance, and that we 
most apply it. Amoug the mineral elements of the soil it was found that we need only 
use potash and phosphoric acid for our vegetable crops. There were one or two crops 
where we decided that we should use not onlv potash and phosphoric acid, but mag- 
nesia. Tobacco was one, oats was another, where we decided that it was necessary to 
nse magnesia; but for the ordinary crops on such soils, mark you. as we had to experi- 
ment with, nitrogen, potash, and phosphoric acid were the only elements needed to be 
nsed. Ana we also noticed that tnere was a remarkable relation existing between the 
amount of crop produced and the quantity of the elements applied, which led to the 
thought that, perhaps, with a certain quantity of nitrogen, potash, and phosphoric 
acid given to the plant in the form of absolute food, a plant might be produced which 
should contain as much nitrogen, potash, and phosphoric acid as we gave artificially 
to the plant we cultivated. The results of open-field culture in 1873-'74 seemed to sua* 
tain that belief. The crops experimented with this year have been corn, oats, hay, 
bMMiA, and the general garden- vegetables 

First, I will take the experiments with com. Two plots of laud were taken this yaar, 
so far as we could determine, exactly alike in their quality. It was proposed to make^ 
over and above the natural product of the land, 50 bushels of com to the acre. Ele- 
ments containing as much nitrogen, potash, and phosphoric acid as would be contained 
in 60 bushels or Indiau corn, and tna natural production of stalks for 50 bushela of 
Indian corn, were therefore applied to the land. The rsenit of that experiment was this : 
The land without the manure yielded 25 bushels of oom, in ronnd numbers ; the land 
with the manure vielded 74 bushels. That is, the crop was one bushel less than tlio 
statement, being 49 bushels instead of 50 bushels* 

For potatoes, two plots were taken. These two plots were the plots which were 
planted with potatoes last year; the same plot without manure, the same plot with 
manure, as in li$74. The statement wc^ the materials should be applied to make 100 
bushels to tbe acre more than the natural production of the land. The land without 
the manure made 128 bushels of potatoes to the acre ; the land with the manure made 
279 bushels to the acre, or 51 bushels more than the statement. I will not stop to 
answer the Question why. 

Now I will give another experiment with com, which will, perhaps, answer this 
qneiy, why the land yielded 51 bushels more of potatoes than the statement called for, 
and I will answer another question which will by and by be asked me. • « • • 

In 1874 we were trying the experiment of growing com aoeording to this prindplOi 
and we raised 104 bushes to the acre. In lS75 we took the same plot and planted it 
with corn again and did not oive it any maonre at all, the oljeot oeing to see if the 
laud was ruined or whether the manure of 1874 reaohsd over Into 1875 and affooted 
advantageously the crop of 1875. On that plot this year we harvested 64 bushels to 
the acre, without any manure. The normal bearing of the land in 1874->-that is, on the 
plot where the manure was applied^ was 34 bushels to the acre. Now, then, (if it will 
be accepted as such,) the manure ol 1874, after producing its 104 bushels to the aore^ 
reached over into 1875 and gave ns 29 bushela and a fraction of oom to the acre this 
year as the efiisct of last year's manuring. 

Oato.— A presumptuous statement was made in relation to the growing of oats. It 
was said that we would grow 50 bushels to the aere over and above the natnral prod* 
net of the land. I ought to stop here and say to gentlemen present that we have got 
the poorest land apparently-— rooky, drift soil, disS>uraging in every way-M>n whl<^ 
to try our experiments. The plot without manure gave ns 15 bushels of oata to the acre. 
The statement was 50 bushels more than the land Would naturally produce* The yield 
of the manured plot was 62 bushels to the acre, or 3 bushels less tnan the statement j 
the land with manure producing 62 bushela, the land without manure producing 15 
bushels. 

Jlay.^Two plots of laud were selected for the experiment with hay. The land had 
not been plowed or manured for many years. The statement was that there should be 
made on tbat laud one ton of hav to the acre more than its natural product. The ele- 
ments were accordingly applied by top-dreesiag in the spring, whioli was wrong, per- 
haps. The yield of the uumanured land for Mth orop« was 1,700 pomids to tba aore* 
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The yield of the manured land was 3,600 pounds to the acre, or IjlOO ponnds to the acre 
less than the statement. 

Beans,— The statement in regard to beans was that we would make 20 bushels to the 
acre more than the natural product of the land. Twenty bushels of white beans is a 
pretty good crop to the acre ; but that was the statement, 20 bushels to the acre oyer 
and above the natural product of the land, which it was supposed was nothing, the 
land being about as poor as could be. The result was that tne land without mannie 
yielded 4 bushels, the land with manure yielded 25 bushels. We got one bushel to 
the acre more than the statement. 

Certificates were read from a namber of farmers who had nsed Mb 
foriDQias with the same gratifying resalts as those detailed above, w 

Formulas for supplyiog the elements of plant-food for the different 
erops named above are pablished in this report. 

In a disoassion on com and grain crops, Mr. Hapgood stated that be 
grew 80 bushels or more of shelled corn to the acre. Explaining that 
he preferred for corn sodland, plowed in the autumn, six inches 4dep, 
be exhibited some ears of corn and said : 

The field on which the samples were raised was plowed last autumn. 

In the spring I spread on 5 cords, or 15 two-horse loads of stable-manure to the acre, 
which I worked in with a Boston horse-hoe and a Oeddes harrow. I then furrowed the 
field 3^ feet anart each way, and laid.a moderate shovelful of stable-manure to the hil], 
which takes about 10 two-horse loads to the acre, making 25 two-horse loads of manure 
to the acre of com, which is as much manure as I think is economy to use. From my 
experience, I am confident that for every additional load of manure the yield of any 
ktnd of grain is not looreased more than one bushel to the load, and the yield of )iay 
not more than 100 pounds to the additional load of manure. In seedinff, I plant fiy^ 
kernels to the hiU, no more nor less; this is prettv sure to make four stalks to the hill, 
which is as much as I intend shall grow. When 6 to 8 inches high, I hoe it. Once hoe- 
ing is enough, if the field is free from weeds. My oom this year was hoed but onea. 
The mode of oultiyating oom ia various. Soma farmers spread manure on grass-lamd 
and plow it under 6 inches or more; some never lay manure in the hill: some not 
when it is no more than three inches out of the ground, and hoe two or tliree times, 
and so on : but the test of excellence in fanning is always in the yield of the crop. 
I never aaopt any new moda of cultivation, however simple or however elaborate, 
which yields a smialisr orop than I now raise, or that does not produce definite reanlts 
in bushels or pounds. • * • The variety of seod-oom planted is a very im(M)rtant 
consideration. It is not possible to raise a large yield of com from a small variety of 
seed : and yet many New England fiemners persist in raising these small varieties, 
which, with high cultivation, will produce scarcely moro than 50 bushels to the acre; 
when, with a large variety of com, and at the same cost, they might raise 80 bushels 
or moro to the acre. They claim that their com has many stal£i with double ears ; 
but the proportion of stalks with two good ears is not very large. Then they argue 
that smaU com has a smaU cob, and is filled out well ; it makes good meal, and they 
like it ; that big, coarse oom has a great cob, and they do not like it. Some farmers 
stick at the cob. as if that was the first object, without regard to the com. After all, 
thero Ls but little difCbronce in the weight of cob to a bushel of com, in the large or 
small varieties ; 72 pounds of ears of my com will make a bushel, or 70 pounds when 
it is well dried ; so thero is not much weight in the cob argnmenit, after all. With one 
dressing of 25 loads of mannro to the acre, I raise 80 bushels of corn. Then I sow to 
barley, and seed down to grass ; the next year after, corn. . I have 30 to 40 bushels of 
barley to the acre ; then the two following years, about 2 tons of hay to the aero, after 
that, li tons ; then 1} tona— so I raise five or six crops witf^ one dressing of manure. 

Perhaps the most interesting part of the transactions at this session 
was the address delivered by Bev. William H. H. Mnrrjr, on the <^ Breed- 
ing and management of horses." Beferring to the maxim of the Arabs, 
that ''the foal follows the sirOi" he says: 

To account for it, in the first place, the Arabs always select their dams with groat care. 
Now, it may be that the word ^* best," as applied to their dams, you do not apply to 
yours. That is, the dam that you would consider tiie best m'av not be the best in the 
eye of the Arab breeder. What is the best dam in the eye of the Arab breeder f May 
it not be the one that will allow its foal to bear the stamp of the horse f I think so. 
I have two dams on my farm that could not be sold by a religious man for over $300, 
in a matter of trade, and yet ^,000 could not buy either of them. Why f Three colts 
have come out of each, and every colt has looked precisely like its sire ; has nut its 
feet, when eating its oats, precisely lika iti airo; has iBiwd ol tha watar ana nuif* 
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zled arouod it before driuking, precisely like ito sixe : has done everything like its sire. 
The dam simply oarried it, as a mother holds her baby in her lap, and never marked it 
at all. Now, may not the old Arabs have such facts in mindf Mav they not, when 
they laid down the maxim, " the foal sJways follows the sire," have had this in mind, 
that there should be no dam bred to a sire that would interrupt the sire in propagating 
himself t I know a man that has a mare that has foaled two colts. He bought her for 
(87. And yet she is invaluable. Why f Because each of the colts that came from her 
are not only like the sire in a general sense, but they are the sire in miniature* In 
interior habits of the stable, in the way they move skbout in the stall, the way they 
tofl B their heads, and the way thev feed and drink, they are the sire over again, 
flfxon may take all my fashionable, high-bred mares out of my stable, if yon will leave 
m their places such mares as that, for yon have eliminated for me in doing it half the 
difficulty out of the nroblem of breeding, namely, the difficulty which the tempera- 
ment, structure, and habits of dams briuf^ to the breeder. For instance, I could select 
an animal that is perfect— K>ne I know is perfect— one that can transmit himself if 
he is not bothered and interrupted in doing it by the dam. I know I can, I say, 
select such a stallion in New Torlc, in New Enf^land, and in six or eight stables in tha 
Middle States ; and if I can find a dam that will not trouble that sire in the offiq^ring, 
I can repeat the sire in every colt. The Arabs may have selected their dams in that 
way. 

Now, then, will you see the possibility of this old Arab maxim being true in our prao- 
ticef First, select a dam that will simply carry the foal, feeding it with its blood and 
milk, but not affecting it at all. and then select a horse that has. first, the general ex- 
cellence that you want, then the special excellence, and then the power to transmit 
both the general and special exceUenoe, and would not the maxim be true that ''the 
foal follows the siret" 

Mr. Marray states that, in breeding for the market, the first great 
point to be considered is pedigree; second, size : third, color; fourth, 
health ; fifth, temperament; sixth, speed. The order in which he breeds 
in his own stables is, first, beauty. A beantifal horse, he says, will 
always find a buyer, and at a good price. The second thing he breeds 
for is docility ; the third, speed. If ho can get the first two in large de- 
gree he has no fears but he can secure an early sale, but if he secures 
speed without these two points prominently developed, he will have to 
wait four or five years, or until the horse makes a record, before he can 
get his money back. 

In a discussion on cattle-husbandry, Dr. O. B. Loring gave his ideas 
of a good cow as follows : 

If you ask me, ** What is this animal called an Ayrshire t " I say, it is a good cow, 
but the law will apply to any other class of cows as it will to Ayrshire cows. I 
mean a cow of such moderate size that she will not interfere with anybody, to begin 
with ; a cow that manages herself handily, easily; a cow that possesses that vigorous, 
elastic, powoi*ful constitution which never belongs to a coarse-boned, overgrown frame. 

An Ayrshire cow, then, is a cow made up, anatomically, physiologically, rpon the 
best model for a cow ; that is, a good cow, generally. She has that structure of the 
head which indicates a contented, placid disposition and a powerful constitution ; a 
calm and steady eye ; a face that is as expressive as a cow's face can be ; as much of an 
inteUigent look as an animal of that description can have. A horn not too large at the 
base, but large enough to indicate that there is a strong constitution there ; a head wide 
between the eyes, and pretty high above the eyes to the root of the horns. I think a 
cow that has a broad base to her head is the best. And if she has a large, luxnrious 
mouth, that looks as if it was made for business, and can fill her stomach rapidly, so 
that she can lie down and rest and repose, she will be all the better fitted for the busi- 
ness of the dairy. I would have a cow's neck small enough to bo graceful, but not too 
small ; not a ewe-neck, that is not necessary, but gracefully, delicately, and elegantly set 
on, without a waste muscle in it, but with muscle enough to make it a strong, vigorous, 
and powerful part of the animal's body. The shoulder of an animal of this aescnption 
should be as near like the shoulder of a good trotting-horse as it can be ; not straight up 
and down like a thorongbbred's. The shoulder of a gw)d dairy-cow should be a little loose, 
with the blades not rising above the backbone, with strong, powerful muscles, and a 
eood, substantial base, with a fore quarter under it as straight as a plumb-line. Crooked- 
legged, knock-kneed cattle are never gracefal, and seldom profitable. The legs should 
be strong and well defined, and the cords and muscles should stand out clean and prom- 
inent. The milk- vein should indicate a good superficial vascular system, which means 
simply this : it is an organization in which the superficial circulation of the blood in- 
dicates that what are called the secretory organs are active in the interior. The next 
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Btgn of a good oow is an open, bony Btniotnre ; not a coarse or looae-fibered, bony stmct 
nre, bat a bony stnictnre that is so artionlated or hung together that there is elastic- 
ity and ease of motion about it. Now, where are yon {^omg to find the indicative point 
that will tell this story f Pat yonr finger into the point of the shonlder, and see if the 
cow has a cap-like cavity there. If she has. ten chances to one she will be a good 
milker ; bnt it not, if her shoulder is hard and compact, even if she is milking well to- 
day, she will be likely to fail to-morrow. 

Yoa next come to the ribs. Upon a good chest-development depends almost every- 
thing else in a dairy-cow. She must have a finely-shaped chine, and the spring of her 
ribs, from the spine down through her heart, must indicate that she has a strong circu- 
lation ; but you do not want her brisket as deep as a steer's, or like a short-horn bqte 
lock ; yon want the shape I speak of, and you want it with a certain delicacy of or- 
ganization which indicates that the circulatory system is a strong one and that neither 
the heart nor the lungs are impaired. Bnt go back to the ribs. You want a rib, not 
round, like your finger, but flat and wide. When you put your hand on it, it should 
feel as flat as a lath ; and if 3'ou can get at the edge, you should find the edge sharp, 
and not a round bone, like the rib of swine. A round rib will answer for a beef animal, 
but not for a good dsury-cow. Her backbone, moreover, should be open and loose, so 
that if you run your hand along it you will feel those little cup-like cavities. Let her 
hips be strong, not too wide, and her hind quarters upright, substantial, vigorous. Let 
her have a long hind foot. I never saw a short-toed cow in my life that would perform 
the work of the dairy well. A long hind foot and a good, broad, ample fore foot. Then 
if, in addition to all this, yon can get a hide that is elastic and soft, covered with a 
warm substantial coat of hair, with a good milk-vein and an udder which is packed up 
well between the thighs, and so organized that there is no danger of inflammation, 
there you have got a cow that will produce all the milk you onght reasonably to ask, 
and which, when she has (completed her dairy-work, can be so fattened as to produce 
in an economical way your 650 pounds of as good beef as can bo fed on a mountain 
pasture or in a stall. 

In an interesting discussion on the cultivation of fruits, the proper 
season for pruning apple-trees occupied a portion of the time. ' As to 
the most favorable season, Mr. T. S. Gold, of Connecticut, said : " We 
are advised to prune in June, but as that is a time when a farmer never 
will prune his trees, we accept what is considered to be the next best 
time, which is the mild weather in winter.'^ 

Mr. Ordway took issue with him, and said: 

If you trim a tree in the fall of the year, at this time, or any time during December, 
January, or February, and go to it in May or June of the year following, and take your 
thumb and scratch upon the bark where you have taken a limb off, you will invariably 
scratch off dead bark of the thickness of an eighth or quarter of an inch. All the bark 
would have grown if you had cut it off in April, May, or June. I tried that in my 
orchard in 1856. There were Some places, where I cut off a limb, that the bark died 
back a quarter of an inch, which had never been known when the trees had been 
pruned in the spring or in the summer. It is a mistake to trim your trees in the win- 
ter, and it is a mistake to head-in your trees in the fall ; they will die back just as 
surely as you do it. 

Mr. Wetherell referred to the practice of Mr. Pierce, of Arlington, 
indorsiug him as one of the most successful fruit-growers in Eastern 
Massachusetts. He stated that his time for pruning, in ordinary sea- 
sons, was the first two weeks in June; but if he is too busy then, he 
takes oif a limb at any time he may have leisure after harvest, a foot or 
more from the tree. Then in June he takes a fine-cut saw and cuts off 
the stump close to the tree. The final pruning is thus done at the time 
ne considers most desirable, and the wonnd^ he says, heals over smooth 
and sound, leaving none of that canker referred to. In reply, Mr. Ord- 
way said: 

I have no doubt every nurseryman will agree with me, that there is no time in the 
year when you have got to trim with as much caution as in Jane. If you are not very 
careful in pruning, you are Just as sure to start the bark at the lower part of your stub 
as you live. June is a good time, but July is better. I have had experience aU my 
b'fe in trimming trees, and in grafting and budding all kinds of fruit, and I never saw 
but one year when I could not trim in April and the first of May. Aft^r you get your 
trees trimmed, mix a bucket of clay and nair. Just the same as a man ykonLd mix mor- 
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tar, and rub the mixture over the place where you have cut off a limb, and you will 
have no trouble. I did that, after 1856, to prevent the sap running down and turning 
black and killing the bark, and I have never had any trouble since. Therefore, if you 
trim in June, you m»^8t be very careful that you do not start the bark. You cannot 
put it back and make it stay, and there will be a dead place when you leave it. 

Mr. Hills, of New Hampshire, was satisfied that Jane was the best 
season, for this reason : If the pruning is early enough, the wound will 
heal over almost completely the first year; but if it is too early, as in 
April or May, before growth commences, the tree ^^ will bleed almost as 
mnrely as a grape-vine pruned in spring, and the sap will run down and 
poison the tree. It will run not only that season, but the next, and the 
tree isliableto beruined." To prevent bleeding, Mr. Hills uses an applica- 
tion of gum-shella<s, dissolved in alcohol to about the consistency of mo- 
lasses, which, be said, will harden in half an hour as hard as glass, and 
will not only keep out, but will also keep in, the wet. As to the beat 
mode of using it, he says : 

The moet convenient way I have fonnd of neing the preparation is to fix a sponge <m 
a piece of wire and put it into the stopple of a large-monthed bottle, which yon can 
fill with the preparation, and when you have cut on a limb take out the stopple and 
lirusb the sponge over tne wonnd, last as you would use sponge-blacking. If it is ft 
bright day, in half an hour it will harden so that yon cannot make any impression on 
it with your thumb-nail. The sap cannot get out, and it will exclude the wet from tb« 
outside. 

Among the other topics of general interest treated in this volume are: 
" Co-operation among Farmers ;" an extended paper, by Dr. J. E. Nichols^ 
on the *^ Origin, Historv, and Utilization of Bowlder Bocks;" ^^Vege- 
table Culture and Market-gardening;'' '^Restoration of ForestSi" (24 
pages;) '^ Tree-Planting in Massachusetts," (33 pages;) << Devon Cattle^" 
reports by Professor Ooessmann on the '^Beclaimed Salt-marshes m 
Plymouth County," and on *' Fertilizers," the latter oocupying 50 pages; 
<< Mental Faculties of Domestic Animals;" '< Origin and growth of asso- 
ciated effort in Massachusetts for promoting agricultural indostries;'' 
^^Belations of Science to Agriculture;" <' The Texas Cattle-Disease;" 
and <^ Chemical Corn-Growing." 

Beports of the Michigan State Board for the years 1873 and 1874 were 
issued in one volumei One of the interesting features is a series of 
articles, by Mr. Henry S. Clubb, on the fruit-belt of Michigan ; another^ 
a detailed account of the experiments in feeding and fattening hogs, by 
Mr. M. Miles, superinteodent of the college &rm. These articles are in 
the report for 1873. 

Mr. Clubb begins with a description of the pioneer peach-region of the 
State. It is located sixty-one miles northeast of Chicago, on the Saint 
Joseph Eiver. The village of Saint Joseph is built on the sooth side of 
the stream, on a fine eminence} and extends a mile or more along the 
lake shore. On the north side the Paw-Paw Biver enters the Saint 
Joseph, immediately opposite Saint Joseph village. On the east bank 
of the PaW'Paw the village of Benton Harbor is located. The harbor 
of Saint Joseph is one of the naturally good harbors of Lake Michigan. 
Owing to the large increase of business in Benton Harbor, a separate 
custom- house was established there in 1871. In the tabular statement 
given below it will be seen that the shipments of fruits are greater at 
Benton than at Saint Joseph. This is owing to the wide extent of land 
devoted to fruit-culture on the north and east sides of the Saint Joseph, 
which for several miles runs parallel with lake Michigaui leaving Saint 
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Joseph on a comparatively narrow belt. This fmit-region covers an area 
of about fourteen by eighteen miles in extent, and is occupied by the 
eight townships named in the following table of statistics for 1873 : 



Townships. 



Acres in— 




Komber of— 



8 






I 



Benton 

Bainbridge .. 

Hogan , 

Lincoln 

Boyalton ... 
Saint Joseph 
Sodas........ 

WatarvUet. 

Total ... 



6334 -' 
G8Gi 
1,973 



888 1< 



1.9911 
349l 

4621 



371 

lOl 



5,427 
479 

8,004 

4.093 
671 

fi,013 
508 
471 



804. 7S1 
80,185 
40,195 

140,987 
45.140 
06.068 
17,784 
80,447 



10,935 

988 

1.600 

11,108 

4,098 

17,168 

771 

013 



67,099 
88,693 
15.970 
88,567 
80,665 
83.514 
8,330 
18,785 



1,883 


1,453 


83 


300 


636 


831 


8,337 


4,631 


384 


1,814 


8,860 


5.193 


80 


178 



9, 8S4t 6564 373fi 505i lOO, 636 



19,355 



504,467 



47,621 



211,636 



7,503 



13,094 



809 
114 
70 
49 
91 
119 
38 
75 



sa 



Mr. Glabb says that the first peach-tree planted in this region was 
raised firom seed by Mr. Burnett, who located in this section about a 
century ago. Mr. B. C. Hoyt, who settled here in 1829, found the tree, 
which continued to bear fruit until 1839. Mr. Hoyt was the first to raise 
peaches which found their way into the Gbicago market in 1839. They 
were bought by a cook of a steamer, packed in barrels, and taken to 
Ohicago as a speculation. In 1834, long before Saint Joseph commenced 
the peach business, Mr. Brodiss, who Uved six miles firom Niles, on the 
Baint Joseph Elver, brought peaches down the river on a canoe, and 
sold them in the village of Saint Joseph, They were all seedlings. 
About 1834 a family named Abbee planted some improved varieties of 
peaches and apples, which were obtained from Bochester, N, Y. These 
trees were afterward transplanted &om the village to Boyalton township, 
and fruit was sold firom them in Saint Joseph in 1837, In 1840, Capt. 
Ourtiss Boughton commenced the business of transporting peaches in 
barrels and dry-goods bozes on his vessel to Chicago, where be sold them 
at enormous profits, sometimes realizing $45 per barrel. This high price 
naturally drew attention to the business and led to the settlement of the 
country, especially in the vicinity of Saint Joseph and Benton Harbor, 
resulting in the above statistics in about thirty years. This extension 
of peach-growing has been gradual. Mr. George Parmalee planted his 
orchard in 1848. Be subsequently enlarged it to ninety acres. Gaptain 
Boughton planted 130 budded peach-trees in 1849. In I8S0 his ship- 
ments were 10,000 baskets. The Gincinnati peach-orchard, of sixty acres, 
was planted in 1857. It is now owned by Messrs. Perkins & Sheldon, 
of Ghicago. Notwithstanding the destruction of some of its trees to 
prevent tiie 'spread of the yellows, there were 40,000 baskets of peaches 
shipped firom this orchard during the season of 1874. No less than 
3,360 baskets have been shipped from this orchard on a single day. The 
average net price obtained was 40 cents a basket. 

The following is his estimate of this fruit-region : 

On the whole, I regard the Saint Jdeepb fmit-region, which inclndes Benton Harbor 
and all the towns named above, as a movt complete demonstration of the BQCcess of 
frait-oulture in Michigan. It is claimed that a total fitilnxe of the firnit crop has not 
oocorred, except after the extremely cold weather of 1864, and althongh the peach crop 
doei not always grow so ftbundantiy •• it baa the WMoa of 1S74| taking one leaaoa 
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with ftuother it is aa anie as almost any firait crop is anywhere, either in Europe or 
America, while the grape crop is as snre as com and potatoes, with the variety mostly 
cnltivated, the Concord. The soil in the limits mentioned is so varied as to render it 
difficult to dosoribe, for on the same farm will be fonnd sand, sandy loam, rich black 
soil, loam and cla^, each being adapted for particular kinds of fruit and vegetables, 
rendering the fmit-farmcr capable of producing fruit for market, commencing his har- 
vest with strawberries the first week in June, and continning with raspberries, cur- 
rants, gooseberries, cherries, snmmer apples, early peaches, late peaches, grapes, fall 
and winter apples, until the frosts and storms of December render shipment h^ lake 
dangerous. 

Twenty miles north of Saint Joseph is South Haven^ another great 
firnit center. Black Biver enters the lake here, forming at the month 
qnite a good-sized harbor for steamers and lake-shore traders. From 
Benton Harbor to within three or four miles of this harbor the shore is 
lined with sand-hills, mostly covered on the east side with forests, not 
much settled, but presenting many good sites for frnit-growing. These 
hills terminate in a fine level blnff of clay subsoil and sandy and gravelly 
loam, interspersed with clay and rich black vegetable mold, averaging, 
perhaps, 40 feet above the lake. In this region are some fine firnit- 
farms, among them that of Mr. A. S. Dyckman, president of the State 
Pomological Society. It consists of 65 acres, within and adjoining South 
Haven. In 1873, when peaches were a very short crop along the lake- 
shore, Mr. Dyckman had an excellent yield, for which he obtained good 
prices, aggregating over $10,000 net profits. 

Twent^ miles north of South Haven are Kalamazoo Biver and Lake. 
This is a much newer, but still a very prolific, fruit-region. The Kala- 
mazoo Lake, which is only an enlargement of the river, constitutes the 
harbor. The villages of Saugatuck, on the north, and Douglas, on the 
south, are shipping-places for the products of the circumjacent region. 
Tn this neighborhood Mr. Perattet realized, in 1872, 81,700 net profit 
from the peaches on six acres. 

Eight miles north of the mouth of the Kalamazoo is Black Lake Har- 
bor. It is accessible for good-sized vessels during tlie season of navi- 
gation. Inside is a beautiful lake about six miles long and from half a 
mile to a mile in width. Around this lake are numerous orchards and 
vineyards, and at its head is the city of Holland, the commercial metrop- 
olis of the Holland colony. Spread over the territory covered by the 
surrounding towns and villages are hundreds of farms, mostly small, but 
thoroughly oultivated, and almost every farm has its orchard and vine* 
yard, while not a few make the cultivation of peaches and grapes the 
principal feature. 

Still farther north, opposite Milwaukee, Wis., is Grand Haven Har- 
bor, near the mouth of Grand Biver, a fine stream of water, 300 feet 
across at its mouth, and widening within to 400 or 500 feet, with depth 
of water suf&cient for the largest craft that float on the lakes. The 
principal fruit-growing townships in this region are Grand Haven, Spring 
Lake, Ferrysburgh, Peach Plains, Fruitport, Midway, Eastmanville, 
Nuncia, Coopersville, Nortonville, Spoonville, Lament, Berlin, Oconto, 
West Olive, Bobinson, Allendale, Lake Pottawattomie, Bass Biver, 
Little Black Lake, and Pigeon Greek. There are now about 300 fruit- 
farms embraced within these townships, varying from 5 to 100 acres in 
extent, furnishing the principal support to about as many families. All 
the points named are reached either by navigation or railroad, and some 
by both. 

Another fruit center is Muskegon City, 11 miles north of Grand Haven. 
It is on the south side of Muskegon Lake, near its junction with Lake 
Michigan. Four miles above is Black Iii^e« four miles long by half a 
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mile in width. This is surronnded by one of the best frait-regions along 
the lake-shore. Nine miles north of Muskegon is Whit« Lake Harbor. 
During the season of 1873 there were shipped from this point 6,000 
baskets of peaches, 200 bushels of strawberries, and 6 tons of grapes. 
This section is a comparatively new fruit-producing region, yet it is 
claimed that the finest apples, the choicest plums, and very good peaches 
and grapes can be grown here. Pentwater is located twenty -seven miles 
farther north, in Oceana county. The country is comparatively new, but 
suiScient experiments have been made to demonstrate that a great variety 
of firuits can be produced in abundance. Pere Marquette Lake is 12 
miles north of Pentwater. This lake is nine miles long and from one-half 
mile to one mile broad. On the north side is Ludiugton, the shipping- 
point for the commerce of this section. Pears, plums, strawberries, 
apples, &c., do well in this region, which promises to be as prolific for 
most of the standard fruits as other parts of the fruit-belt. Manistee, 
twenty miles north of Ludiugton, is on Manistee Lake, which is four miles 
long and from one-half to one mile broad. Around it are to be found 
some old orchards, and a large number of new ones. The writer says 
that the fruit-growers in this region were more or less discouraged on 
the peaclt question by the severe frost of 1872, but he thinks that frost 
taught the most observant an important lesson in regard to peach-grow- 
ing, viz., that the peach-tree will not bear prolonged cultivation or heavy 
fertilization ] that its greatest danger is in overgrowth, leaving sappy 
and unripe wood, which cannot stand the severity of an unusually cold 
winter. 

A large section north of Manistee gives promise of soon becoming as 
great a fruit-region as the country farther south. 

Mr. Olubb gives, near the close of his series of articles, a tabular state- 
ment showing the number of crates of small fruit and peck-baskets of 
peaches, pears, plums, summer apples, crabs, cherries, grapes, and 
tomatoes produced at the places named during the season of 1874. The 
following is a recapitulation of this table : 



Vmit-regiom. 



^'°^°' 


No. Of 

farms. 


'•^z 


84t 
800 


200.989 


250 


63,000 


300 


397,000 


350 


96,000 


150 


30,000 


50 


S6,000 


145 


2ri,000 


140 


40, COO 


135 


44,000 


ICO 


2,310,514 


2,721 



Sftint Joseph.. 
Soat&Havon.. 
Saagatack — 

Holland 

Grand Haven . 
Mnskof^n — 

WhitehaU 

Bnatwater 

Lndinf^ton 

Manistee 

Traversa 

Total.. *- 



He concludes as follows : 

Fruit-growiDg is tho spcx^ialty of thoso lake-fihore coanties, and while the |>each is 
theleadinjnr fruit of Berrieo, Van Buren, AllegaD, Ottawa, and Muskegon counties, and 
is grown successfolly in Oceana, Mason, Manistee, and in some favored spots in Benzie, 
Leelenaw, and Grand Traverse counties, these northern counties are taking the lead of 
the southern in winter apples, pears, and plums. Grapes appear about equally suc- 
cessful in all the counties named, where varieties suited to each locality are selected. 
AM those counties north of Allegan are but thinly settled, and the land capable of pro- 
ducing these choice fruits is probably forty times more extensive than tnat whicn is 
yet used for that purpose; there is, therefore, a wide field opening for those who desire 
to engage in a pursuit which is not only profitable in its ultimate results, but which is 
healthful and ennobling in all its practical details. 
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The experiments in pig-feeding, by Mr. Miles, began in 1868, and ex- 
tend through a period of four years. As to the object and extent of 
these experiments, Mr. Miles says : 

The first series of pig-feedinp; experiments, now completed, have been conducted for 
the purpose of ascertaining the valae of raw oom-meal when fed by itself. The ex- 
olnsire nse of raw meal in pig-feeding is not to be recommended as the best paying 
method, as better resnlts can nndonbtedly be obtained with a proper admixture with 
other foods. The leading object in view in the experiments already made was to ob- 
tain a reliable standard of vsuae with which to compare the results with corn in other 
forms and when mixed with other foods. The complexity of the conditions Involved 
in experiments with mixed foods seemed to require this preliminary experiment with 
a single article of some standard food as a starting-point. 

Forty-two pigs of different kinds have been under experimenti and the gross amonnt 
of raw corn -meal consumed has been over 10 tons. The greatest care has been taken 
to secure accuracy in everything relating to the experimentSi and every precaution 
has been taken to eliminate elements of error. From the dose agreement of the numer- 
ous experiments embraced in this series, it is believed that the results on the whole 
may be accepted as approximatelv correct. 

In summing up the resnlts of the entire series, it woold be desirable to make a com- 
parison as to the relative merits of the different breeds ander experiment, were it not 
for the fact that the oondisions are so varied as to age as to prevent any grouping of 
breeds that would be satisfactory. The experiments aU show that the age and ripe- 
ness (degree of fatness) of the animals have an important influence on the amonnt of 
food consumed in proportion to weight, and on the return received for feed consumed. 
The younger animals eat more in proportion to their live weight, and they Ukewise 
require less food to make a given increase in Uve weight. As ammals ripen they con- 
sume less food in proixirtion to live weight, and they ukewise require a larger amount 
of feed to make a given increase in live weight. It is possible that the siae of the 
animals mav have an inffnence on consumption In proportion to weight, and upon the 
amount of food required to produce a given increase : but this is a difficult matter 
to determine by experiment^ and the data for its discussion have not as yet been 
obtained. 

The incorroctnees of the prevalent opinion, that the animals that oonstime the 
smallest amount of food ore the most protltable, is conclusively shown in the results of 
these experiments. It will be safe to say that the animal capable of eating the most 
is the most profitable, provided the digestive organs are capable of assimilating a large 
amount of mod and converting it into animal products. In soch cases the proportion 
of food required to supply the waste of tissues and keep the animal maohinezy in 
working order is less than when the amount consumed is but little. It is only, in fact, 
from the excess of food over what is required for repair of the tissues that a profit in 
animal products can be obtained. 

F§r the purpose of showing the influence of age and ripeness upon the amount of 
feed consumed and upon the return obtained for it, the resultl of the entire series of 
experiments have been tabulated in periods of four weeks, and in groups of agns over 
six months and under six months, together with the general average of all aoes for 
each period. In the table which foUows, pen 9 of 1670 and pens 14 and 16 of 1869, 
have been entirely omitted, for the reason that the irregular progress ef these animals 
indicated an abnormal condition of the digestive organs that rendered their record of 
no value. The weights are aU given in pounds and decimals of a pound. 
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SumnMty of results of pig-feeding experimenU of 1868, 1669, 1870, and 1871. 



Periodt of four weeks each. 



Ages of groape. 



8*3 

If 

Hi 



Ui period. 
8d period 
3d period. 
4th period. 



ATen^e «f Ist, 9d, and 3dpe. 
riodA. 



Under six months, (omitting first week) 
Over six months 

ATerafS cf all sgei 

Under six months 

Orer six months 

Ay^ng%9f aJlmim 

Under six months 

Orer six months 

▲Temgeofallageg 

Under six months 

Orer six months. 

ATemgeef sUacM 

Under six months, (maitting first week) 
Over six months 

Arengeofsllaget 



17.74 



&86 
3L9i 



90.45 



&93 



se.A 

19.07 



3.81 
4.08 



90.57 



4*00 



9183 
17.93 



455 
4.«4 



l&SO 



4.81 



ei.97 
15.19 



6i71 
8.59 



15i94 



8.43 



96.54 
17.83 



4.08 
4.S9 



19157 



419 



Afl the table stands, it will be seen that the digestive organs did not fhlly adapt them- 
eelves to the work req aired of them until the second period, when the best results were 
obtained. It was undoubtedly a mistake to put such young animals at once on a full 
feed of raw meal. They should haye been fea smaller amounts for several days before 
commencing the experiment, to give their disbstive orjgans a chance to adapt them- 
selves to the new situation. Another singular fact was obtained in tabulating the first 
period of feeding of the animals over six months old. If the first week of feeding is 
omitted from their record, the results for the second, third, and fourth weeks would 
show that 18.58 pounds of meal were consumed for each 100 pounds of live weight per 
week, and that 4^7 pounds of meal were required to make a pound of increase in live 
weight. 

The average amount of meal consumed per week fot each 100 pounds of live weight 
is shown to be greater for the period of 3 weeks than for the period of 4 wedcs, 
while a larger amount is required to make a pound of increase. Tht) first week of the 
experiment the digestive organs of these older animals appeared to be capable of assim- 
ilating all the meaU consumMi, while at a later period they showed that they had been 
overtasked, BO that with an increased consumption oT food (showing no impairment of 
the health toa£fect the pppetite) they were unable to assimilate and lay up in increase 
as large a proportion of their food as they did during the first week. The fourth pe- 
riod is not included in the general average given at the bottom of the table, for the 
reason that in all of the experiments the last period of feeding shows a rapid decrease 
in the amount of food consumed, and a corresponding increase in the amount of meal 
required to produce a pound of increase in live weight. As the averages during the 
periods of profitable feeding were thought to be of the greatest value, they were there- 
fore inserted in the table. 

The incorporation into the Michigan State Agricnltnral Society of the 
Northern Michigan Agricaltural and Mechanical Society was effected at 
Lansing on the 6th day of February, 1873. Mr. George W. Griggs, of 
Grand Bapids, was elected president. In his inaagaral address he 
said: 

A State society should have a State policy, and one embracing the whole State and 
every interest of that State. Michigan has a diversified industry, and all her industries 
should be encouraged. Her mines and lumber cover a large portion of territory. Her 
wool products now rank third among the States, Her stock interests are of growing 
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importanoe. Ab » fmit State ahe ia attracting attention from all directions. Her 
cereals and grasses and dairy products are of great value. These all demand the fos- 
tering care of a State society. Each should have a place, and be given the considera- 
tion which is its due. Let the people of Michigan understand uiis to be the policy 
of the society, and let them prepare to receive our State fairs. I do not believe it to bo 
a sound financial policy for this society to own a rod of ground or a stick of timber. 
Let the local organizations own and prepare the necessary jj^ronnds and building Let 
Lansing, Jackson, Detroit, Kalamazoo, £Uist Saginaw, Adrian, and Grand Rapids own 
sufficient grounds and buildings to accommodate a State fair. The State Agricultural 
Society ought not to be obliged to expend one cent for such c^iounds and buildings. 
With such accommodations these places will alwavs be sure, with wise management^ 
to secure good county exhibitions ; and with such accommodations ready for it, the 
State society should move from place to place, dispensing its benefits all around the 
State. This policy , a^few years ago, might not have been convenient or possible. The 
extension of our railroad system now makes it possible. Lansing to-day is a railroad 
center. So are Jackson, East Saginaw, Qrand^pids, Kalamazoo, and Adrian. Detroit 
is acknowledged to be the commercial emporium of the State, and for one I delight to 
commesiji her great progress in population and wealth. To hold a State fair it is neo- 
eesary to have railroad utilities for the transportation of passengers and stock, hotela 
for the accommodation of visitors, and a people who will strive to provide necessary- 
accommodations at reasonable prices. These guaranteed, I believe it the best policy 
to hold the fairs of the State society in different localities of the State-— north, south, 
central, east, and west. 

The State fair for 1873, held at Grand Bapids, was reported as success- 
ful ia every respect. The net earnings for the year aggregated $14,567. 

Bq^tfor 1874. — ^This report contains addresses and original papers 
of vital interest to the farmers and fruit-growers of Michigan. 

The Board at its annual meeting. September 17, 1874, elected the fol- 
lowing executive officers : E. O. Humphrey, president ; F. 0. Kimball, 
secretary ; A. J. Dean, treasurer. 

An address by Prof. K. 0. Kedzie before the house of representa- 
tives, on ^^ The application of chemistry to practical agriculture and the 
laws of health," is published in this report. He thus describes the da- 
ties of an agricultural chemist : 

One duty often assigned to the agricultural chemist l^y those who know little either 
of chemistry or agriculture is to " analyze the soil," as if the chemical analysis of the 
soil would determine every question of its agricultural capabilities, the kind, amount^ 
and quality of the crops it would raise. In the early history of the science, analyses 
oif certain barren soils revealed the cause of the barrenness in the sulphate of iron prea- 
ent. When this was removed or decomposed by lime, the soil was fruitfuL A few 
instances of this kind gave great hopes of benefit from soil-analysis. But such instances 
of barrenness from purely chemical causes are rare and exceptional. * * * But it 
is often found that the most careful chemical analysis will not distinguish between 
a fertile and a barren soil. One reason is that the barrenness may be due to physical 
causes, e. ^., want of drainage. Ohomical analysis can only determine the chemical 
conditions of the soil, and will not alwavs reveal physical evils. Agricultural chemists 
now regard the analvsis of the soil as of only secondary importance. 

One duty of the chemist is to explain the facts which are already known in agri- 
culture. By knowing the reason why we do a thing we may discover better ways of 
doing it, or that some other and easier process may accomplish the same result. We 
thus sift our processes and eliminate needless elements or introduce better ones. 

But there is another beneiit of knowing the reason of our actions. When the mind 
comprehends and watches the wonderful cnemical processes which are always going on 
in earth, in air, and in the growing crop, the body forgets half the weariness of toil. 
Nothing is so wearisome as work without thought. It is mere drudgery, and every 
man, and especially every boy, hates it. Let the boy know that in handling the hoe, 
holding the plow, in harrowing and cultivating, he is providing the conditions of won- 
derful chemical changes. Let him understand those changes, the chemistry of plant- 
growth, of ripening of grains and fruits, why the bitter and austere apple of Jnly be- 
comes the golden pippin of September. Let such thoughts fill his brain, acd the weari- 
ness of the body is forgotten. Glorified and loving nature walks by his side in the 
fields of toil, unfolding her wonderful mysteries, and loneliness and discontent have fled. 

Again as to analyses of manures : 

The chemist may benefit the farmer by mahing analyses of manures and determining 
their nature and value. Artificial manures are being largely introduced into tliia 
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conntiv, ftnd fanners may want to know whether it will pay to buy and nse them. The 
Sheffield Scientific School of Connecticut has done the farmers of the East good service 
by analyzing these manures— the soperphosphates^ guanos, &o. — showing their compo- 
sition and real cash value. The same kind of work must be done in this State, if farm- 
ers are to receive the assistance which they have a right to demand. • • • * 

The chemist may aid the fanner by showing the value of manural matters within 
his reach, enabling him to secure at home what is now imported at such great expense 
from abroad. 

Of a recent important discovery in agricultural chemistry lie says: 

Three years ago, Deherain, of France, made the important discovery that when vege- 
table matter undergoes decomposition in presence ox some alkaline substance, it com- 
bines i^th free nitrogen and retains it in a fixed f onn. This has been confirmed at the 
Sheffield Scientific School, and science will yet point out the means by which the farmer 
may make at home all the combined nitrogen he wants. This discovery will be wortii 
more than the discovery of a thousand guano-beds in the far-off Pacific. 

Pro£ A. J. Cook, of the State agricultural college, contributes an 
illustrated paper on insects injurious to the farm, garden, and orchard. 

In an essay on the breeding and improvement of horses, Mr. Xi. W. 
Sherman speie^s of the importance and profits of rearing better horses, 
as follows: ' . 

first, caU our common stock of horses Worth on the average $150 each. Compare 
this with the price Mr. Bonner paid for Dexter, |34j750, and you have a surplus of 
$34,600 in favor of fine breeding. This is no stretoh of imagination. The line is cor- 
rectly drawn, even if it should overtax credulitv. Neither is this an isolated case, nor 
drawn at its fnU extreme. There have been sales made since Mr. Bonner purchased 
Dextey where parties have paid $50,000. Time would £eu1 me in going over the list of 
sales running into thousands. Wnile on this head, it might be the projper place to 
mention some of the breeds of these famous equines and the fabulous prices paid to 
some of these noble sires. First on the calendar is Mr. Bysdeok's Hamiltonian, and the 
sire of Dexter. This horse has been standing in Orange County the past season Ibr 
$500 a mare, $250 required to be |»aid down : while many of his descendants are stand- 
ing in other places and States for $200 and $300 per mare. I shaU not have time to 
call your attention to all the notables in the horse fiunily. Their names are being , 
handed down to us on pages of history. I wiU pass over the history of the American 
Eclipse and the Old Messenger— rival horses in their day — whose very names are almost 
haUowed to aU horse-connoisseurs. Next I wiU mention the Old Hill Black Hawk and 
Wadsworth Henry Clay : few of the latter-day horses have left a more numerous or 
better grade of colts. The old Green Mountain Morgan, the Bulrush Morgan, the 
Stockbridge Chief, and KimbaU Jackson head the list among the prominent horses, 
and have heoueatned to us a legacy we ought to cherish and to regenerate. Had we 
not beep derelict in obeying the organic laws of horse-physiology, we should not have 
allowed the race to become so degenerated. There is no truer saying than like begets 
like. Had we, as a nation, been as mindftd in propagating our brute creation as we have 
in selecting and propagating our vegetables, we should have none of those walking 
dictionaries of aU the diseases that horse-flesh is heir to, in one volume, badly boui£ 

Mr. O. F. Miller, in a paper on ponltry-raising, oontribntes some val- 
uable suggestions. After alluding to the small cost of raising and fat- 
tening chickens, he gives directions for their proper care, the kind of food 
they should have, and the most profitable varieties to raise. He says 
that a poultry-house should be located on gravel or dry sandy loam. 
Stagnant water should be avoided. It should be built facing the south, 
if possible, and if on a side-hill sloping to the south, all the better. It 
should be made warm and dry, and so constructed that it can be easily 
cleaned out, wiiich should be done quite often. Fowls should be per- 
mitted to range at liberty a greater portion of the tirne^ Their nests 
should be constructed so as to admit of easy access, and should be kept 
comparatively dark, and so made that they can enter them unperceived 
and lay without fear of being disturbed. Tbey should not be confined 
to one variety of food the whole winter. The food should be changed 
every few days, or two kinds of food a day is still better^ say a feeding 
of com in the morning and a feeding of oats or barley in the eveningi 
26 A 
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with DOW and then a meal of some sort of cooked food. They shoald 
have, once or twice a week, some meat and some kind of vegetables. 
There should always be some dry ashes near the pooltry-hoose for them 
to wallow in, as it is good to keep them free from vermin. There should 
be a box of lime or old mortar, and one of dry gravel, where the hens 
can get at it, especially in the winter season. Fowls over fat or lean 
seldom lay. Food that will keep them in the best working trim, as is 
said of the horse, is the best, and they should be fed regularly. The 
variety of fowls that are the most profitable to be kept is a matter of 
some importance. If near large markets, where eggs could be shipped 
witho[\t making the freight so high, then perhaps those that produced 
the greatest number of eggs during the year would be the best variety 
to keep. In most of our large cities the price of eggs is seldom, if ever, 
below 25 cents per dozen, and often as high as 40 cents, while the price 
paid to the producer is seldom more than one-half that amount There- 
fore, that variety should be sdected that will produce the greatest num- 
ber of eggs during the season of the year that they bring the highest 
price, and, at the same time, are of the most value for their meat. It is 
^generally conceded that for winter laying, and for meat for the table, 
the light Brahma takes the preference. Mr. Miller gives the following 
illustrations of profit in raising poultry : 

Sir. NelBon Rittor, of SjraoiiM, N. Y., in the first three months of 1869 reoelTed egm 
tram fifty-six hens, as follows: In Jannary, 868; Febrnary, 891; March, 964; wiln 
fbnrteen of the hens sitting firom about the middle of the month. The eggs were sold 
finr 166.96 ; the expense of keeping was $26.13 ; the profit on eggs for three months 
was $40.85. The hens were a cross of Brahmas. L. P. Trimble, of Newark, N. J., kept 
for six months ending Jnly 1, 1870, an ayerage of eighteen hens and two cocks. They 
produced 1,290 eggs, which, at market value, were worth $40.49. There were abo 
thirty-two March chickens, worth July 1, $8, making" the value of the product $48.49. 
The cost of feed was $19.45 ; net profit for six months, $29.04, or $1.45 per fowL 

^ Among the other content^ are full reports of all departments of the 
State Agricultural College, and two addresses by its president, T. O. 
Abbott : one before the students, on manual labor, and an extended one 
before the house of representatives, on agricultural education. 

Pomological. — ^The fourth annual report of the State Pomological So- 
ciety, for the year 1874, constitutes a volume of upward of 500 pages. 
Beports of the parent association and its auxiliaries give a most encour- 
aging view of the progress of pomology in this comparatively young 
commonwealth. 

The president, George Parmelee, in his inaugural address, February 
9, 1875, says : 

Is there any reasonable objection to specialties in countries where favorable pecu- 
liarities fit them for the most profitable production f Is there auy roasouable objection 
to the State of Michigan making the most out of what nature has done for hert If 
there is. it wiU be hard for her farmers to see it while the money profit stands promi> 
nently oefore their eyea There is no such objection. With onr nnequaled water infiu- 
encds, with our location in the midst of the populous and wealthy Northern States, 
and with profitable markets open to us on all sides, we shall drift more and more into 
-froit production. Our fruit interest has already advanced to fconsiderable proportions. 
Starting from the old Donsman apple-orchard on Mackinaw Island, and the old French 
apple and pear trees on Detroit Kiver. all seedlings, we have gon^ to net results of 
many millions. Withiu the memory or some of us here our present gireat inteiest has 
ffTown from notHinff. We have passed the day of wild speculation in fruit-lands, tho 
" belt " ^)roving to be too wide a matter for speculation, as from center to circumfer- 
ence yations valuable £raits can be grown profitably. Our constantly increasing and 
cheapening transportation facilities are opening to us a great number of good markets. 
Our best-keeping apples can go to Europe in good condition, and to Lfonisiana qr Texas, 
while the nearer eastern and western mi^kets are ever ready to take the bulk of the 
crop. Our peaches, pears, sweet cherries, and grapes do not have to go far f er good 
markets, and the increasing demand wiU admit of a very great increaae of prodaotiou. 
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* * * Snrtl J no State east of the Booky Monntaiiu ha* saoh an extended area 
■nited to the prodnotion of first-claes apples, and with onr nearnoM to non-prodnoing 
regions giving nethe best of markets, and with our adaptation to the production of 
the other staple fruits of the temperate clime, we are not behind. We are surely 
liftTored beyond the adjoining States. 

A catalogue of '^ popiplar and valuable varieties of fraits, oompiled 
from the best aathorities" — having respect to the climate of Michigan- 
is given. 

At the February meeting held at Lansing, Mr. Emmons Buell read a 
short essay on fruit-growing. He advises top-graft winter varieties on 
Korthern Spy trees two to three years old. He regards the Bed Can- 
ada, in tree and fruit, as kpproaching more nearly all the requisite qual 
ities desired in a winter apple of any on the Michigan list. He says: 

The tree is hardy, a fair grower, and in style of top all that can be desired. In fruit 
it is a ffood bearer, a good handler, and keeps well ; in quality unexceptionable, while 
its bri^t red color makes it very attractiye, as the high price it brings in market fully 
attests. But if you must add the Baldwin, Wa^euer, King, &c., do not fail to put 
them on Spy stocks. Give the ground good cultivation in the early part of the sea- 
son, and wash the trees with son; soap about the ).st of June for a number of years. 

As to profits in Michigan, Mr. Buell says : 

An orchard wiU contain about 50 trees to an acre. I think they may be safely esti- 
mated to produce one barrel per tree for a great number of years, or while in good con- 
dition. Tlils would give 50 barrels per acre for each year, and at $2 per barrel would 
be $100 per acre. I think a good orcharcL with care, and composed of the best varie- 
ties, will exceed, rather than fall short, of those estimates. 

Mr. William L. Webber, in an essay on *'The destiny of Northern 
Michigan," says : 

An erroneous idea is entertained by many concerning the character of the soil on 
which the pino is found. In most cases the pine grows intermixed with hard wood, or 
in clumps surrounded by beech and maple, sometimes found in belts interspersed with 
other timber ; but even where pine is almost the only timber upon the gn|pnd, it has 
been found that the soil is capable of piDducing exoellent returns to the agriculturist. 
It is true the pine stumps are an incumbrance and somewhat difficult of removal, but 
time and labor will remove them ; and as the soil is capable of producing good crops, 
the time will come when as good returns will be had from land once covert with heavy 
pine as from the average lands covered with hard wood. 

Of the extent of* these lands and of the advantages likely to accrue 
to the people of the State from the unlimited amount of lumber they 
will yield, Mr. Webber says : 

In considering the future of the agrionltnral interests of the northecn half of this 
peninsula, the fact that a large portion of it is covered with valuable timber is not to 
be lost sight of. Of pine alone there is probably sufficient to make 50,000,000,000 feet 
of lumber. The health of the State wiU be promoted by handling this immense quan- 
tity only so fast as the timber maybe required at remunerative rates, and erecting and 
operating such manufactories as will fit it for the consumer's use before transportation, 
so that Michigan may receive the full benefit of Its native wealth ; and that policy 
which should cut this timber and force it upon the market faster than demanoed, or 
which should send it in a coarse and unfinished condition into other States for the finer 
manipulations, would be an unwise one. Properly treited, the lumbering interest and 
the agricultural interest should go hand in hand and sapport each other. A home mar^ 
ket is always more valuable to tne agricxdturist than a foreigu one, and the lumbering 
which goes on in the immediate vicinity will not only furnish a market for the surplus 
' products of the farmer, but also employment for himself and bis teams when their 
services may not be required upon the farm, and at remunerative prices. Growing, as 
the pine does, iii belts and groups intermingled with hard timber, probably two-thirds 
of the space may be reclaimed for agricnltaral purposes without material iigury to the 
pine timber. 

In speaking of the advantages of Michigan as they relate to agri- 
culture, manufactures, and commerce, the writer says that^ aside from 
Its long lake-coast line and from its navigable rivers, the construction 
of railroads has added.largely to 'its oommeidal facilities. In 1854 the 
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State had 444 miles of railroad ; in 1864, 898 miles ; in 1874, 3,253 miles. 
Ten years ago Northern Michigan had not to exceed 15 miles of rail- 
Vfa.y ; it now has 590 miles. 

Daring the past decade Michigan has advanced to the front rank of 
froit-prodncing States. Its soil and climate seem to be specially adapted 
to the greatest prodnction of many of the more valaable varieties, and 
hence every year shows a largely increased interest in the cnltivation of 
sach froits as have proved most profitable. In a paper on the effects of 
Lake Michigan on fhiit-cnltarei Mr. Henry S. Olabb says : 

The spring season finds Lake Michigan a mass of water nearly coyered with floating 
ioe. The storms of March and the rains of April haying broken np the ice In the rirens, 
large quantities of it finds its way to the lake, where it is driyen nither and thitiier at 
the mercy of the winds and wayes. Sometimes there are drifts and gorges of this ioe 
on the west side, but more frequently it hu^ the east shore, and is so extensiye that 
the blue, open water beyond is scarcely distinguishable from a dark doud on the hori- 
con, as one stands on the east shore. None but tho most daring nayigators, with the 
stoutest-built propeUers, will yenture through this terribly seethine mass. Milwaukee 
and Grand Hayen are^ at present, the only harlv>rs kept open throu^out the ioe i 



The shore is usually protected by a pile of ioe from 20 to 60 feet in height, thrown up 
during the winter by the action of the wayes. 

The effect of this floating ice, and tho ice and snow piled on the shore, is to retard the 
season. The preyailing winds begin from the west, southwest, and northwest ; the 
east ^ore is kept bac^;ward by the cool breeses, which permeate the fruit-treee and 
preyent that early expansion of the peach-buds, so much deplored on the west side of 
the lake, and which renders the destruction of peach prospects so common eyery sprinc 
in the Western and Southern States. Not until summer weather is fidrly establishea 
and danger of late frosts oyer, does the water of Lake Michigan become warm so as to 
melt the ice, and the sun dissolye the ice-wall so as to allow the breese which passes 
oyer the lake to permit the ezpansiou of the fruit-buds on the peach-trees of the eastern 
shore. 

As the season adyanoes the water of the lake, which has hitherto been so much cooler 
than the atmosphere receiyed from the south and west, gradually warms under the in* 
fluence of the sun's rays and the land breezes. II is much less changeable in ito tem- 
perature than the land breeses. It warms slowly, but when warmed it reteins the 
heat proportionately with ito depth and yolume. The effect of this warm condition of 
the lake water is to preyent sudden changes on the Ice shore. Begularly as the tides 
of tho ocean, the summer breezes trayerse the land and water along the lake shore. In 
the forenoon the breeze is usually toward the lake, and in the afternoon a lake breeze 
comes oyer the land, modifying the temperature and making the hottest days of July 
and August pleasant and agreeable, healthful alike to animal and yegetable life. This 
is the true system of yentilation, of atmospheric drains^, and, where the sloping hill- 
sides are fayorably formed, lUmost certain is the exemption from summer frosts. 

As summer proceeds with ite work of perfecting fruit, the lake has not only a pro- 
tecting but a fertilizing influence. The mtense heat of the sun is exerted on a larse 
expanse of water, and the atmosphere is laden with the moisture drawn up during mm 
day, and in the dryest season dew comes to the aid of exhausted nature, and, whereyer 
oultiyation of the soil is properly attended to, the cooled earth condenses the moisture 
and absorbs it, producing tne best possible condition for erowth. In calm, summer 
weather, this condition is probably l>est secured along the lake-shore, as during strons 
winds the moist air is apt to be carried farther inland before the earth, cooled by oulti- 
yation, can condense and absorb the moisture, and immediate proximity to the lake 
during strong summer winds may be no great adyantage; but as summer is tho period 
of cami and the winds are seldom strong or y iolent, the moist lake air is an important 
element of fertilization. It is a fact, well esteblished in my obseryation of Ottowa 
County, tiiat land within six to ten miles of the lake is less liable to suffer during a 
long period of dry weather than land farther east. 

Mr, Olubb states that the gradaal flow of water from the southern 
extremity or head of Lake Michigan to its northern exit at the Straits 
of Mackinac, has the effect of reversing the nsaal experience in north- 
ern latitades* Instead of cold and tvont setting in earlier in Northern 
than in Soathern Michigan, the very opposite is experienced^ and sev- 
eral weeks after peach-trees have been denuded of their foliage at Saint 
Joseph and other regions south, they are in fall leaf at Northport, in 
Leelenaw county, and other places around Grand Traverse Bay. The 
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inflnence of the lake stream seems to be as well'marked here as is that 
of the Oalf Stream iu England and other portions of Northern Eorope, 
where the temperate season is prolonged, along the sea-coast, many 
weeks longer than in the same latitude on the western shore of the 
Atlantic, or even in the interior of Enrope. 

In an article on plam-caltnre, Mr. T. T. Lyon gives the following pre- 
ventive against the depredations of the cnrcnlio 2 

Some threeor four years since. Mr.Windoes. ofKamalazoo, accidentally discoyered that 
some of his plam-trees, which nad been subjected to the dense smoke of burning coal- 
tar, were not visited by the corcolio, while those adjacent, and not so treated, lost their 
crop as nsaal. Taking the one from this fact, he fbr some three years in snooession 
repeated the process, addiiig a little sulphur to the coal-tar and burning the mixture 
in an iron yessel under the £ees. By the offer of the mAterial gratis, a neighbor was also 
induced to make the trial upon his own trees, which reeultea also in the saving of his 
crop of plums. Three years of success with this remedy has given Mr. Windoes so 
much confidence in its euectiveneas that he has during the past year made it public, 
and quite a number of persons made trial of it upon their last summer's crop of plums ; 
but we resret to say, as far as we have yet learned, with but indifferent success. As 
there can be no doubt of the actual and repeated success of Mr. Windoes. we can only 
account for these failures upon the supposition that a different quality of coal-tar was 
used, or, otherwise, that there may have been a lack of thoroughness in the application 
of the remedy. 

As to the profitableness of pliAa-coltore, Mr. Lyon states that a plan- 
tation of considerable extent will folly warrant the making of thorough 
arrangements for the care and management of the same, as well as the 
providing of all requisite facilities for the warfare upon the cnrcnlio in 
the most efficient manner; while in such cases th^ aotaal expenditure 
for these purposes will be found to be very small when compared with 
the value of even a very moderate crop. With a plantation of one hun- 
dred trees in bearing, two men would apply the jarring process (or that 
and the Bansom trap jointly) to the whole in about one and a half hours ; . 
and if this were required to be repeated three times a day, the whole 
would require but the equivalent of one man's time. This might be 
required for a period of six weeks at most, although during very windy 
or rainy weather no application would be needed. The cost of apparatus 
with which to prosecute the warfareitgainst the cnrcnlio need not exceed 
$10 or $12y to which must be added the hire of a trusty man or boy for 
the above time. These twp items will Constitute nearly or quite the en- 
tire cost of management for the season in excess of that required for a 
similar orchard of apples. As to the relative values of the products of 
each when grown, we leave td those interested to estimate for them- 
selves, only remarking that, so far as we have beea conversant with the 
results in such cases, those derived from the culture of the plum, even 
with cnrcnlio warfare against them, have been highly satisfactory. 

In planting .an orchard of plum-trees, Mr. Lyon sayn that 16} feet in 
the rows each way is a very good average distonce, although in exten- 
sive plantations it may be found desirable, for the convenience of 
gathering the fruit and to facilitate the reaching of all parts of the 
plantation with a team and conveyance, especially while the trees are 
laden with fruit, to leave after every fourth or sixth row an increased 
width of perhaps 20 or 25 feet, as well as one or more such wider spaces 
in the transverse direction. The distance of the trees apart, however, 
should be determined with more or less reference to the halnts of growth 
of the varieties to be planted. 

Mr. Lyon also contributes a paper on new varieties of fruits, in which 
the loading characteristics of the following-named varieties are given : 
Apples: Shiawasse Beauty, Mann, Grattan, and Somerset. Siberian 
Orabs: Brier's Sweeti Byer's Beauty, Mfu^engo, Lady Elgin, and Sylvan 
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Sweet Cherries: Lieb. Orapes: lona, Oroton, Eumelan, Isabella, 
Martha, Walter, Kalamazoo, Senasqna, Worden, GhampioD, and Toi- 
man's Seedling, Rogers Hybrids, Arnold Hybrids, Wylie Hybrids, 
Bicketts Hybrids, Campbell's Seedlings, Lady, and Ithaca. Peaches .- 
Foster, Mountain Rose, Atlanta, Bichmond, Solway, Soathwick's Late, 
River's Peaches, (twenty varieties,) and Amsden's Jnne. Pears : Dana's 
Honey, 0!app's Favorite, Edmonds, Monnt Vernon, and Soavenir du 
Congress. Plums: Miner, Wild Ooose, Weaver, and Jodoigne Green 
Gage. Strawberries: America, Black Defiance, Boadinot, Boyden's N^o. 
30, (Seth Boydeo,} Charles Downing, Colonel Cheeney,Cowing's Seedlings, 
Cnmberland Triumph, Dr. Warder, Early Queen, French, G<>lden Defi- 
ance, Golden Perpetual, Golden Queen, Eeech^s 2,200, Kentucky, Eos- 
sena, Eohocken, Kramer, Late Prolific, Lennig's White, Matilda, Monarch 
of the West, New Jersey Scarlet, Romeyn's Seedling, Springdale. Of 
these, Cowing's Seedling is spoken of as bearing the largest berry in ool- 
tivation ; the vine is vigorous and hardy, and the fruit of fine flavor and 
great promise. 

Mr. Frank A. GuUey contribates a brief article on the treatment and 
value of manure. Holding that success and profits depend upon the 
amount produced per acre above the cost price, he has been experiment- 
ing for years in the endeavor to bring Ms lands up to the highest practi- 
cable point of fertility. He stat^ that fifteen years ago the livery-stable 
men of Detroit were glad to give away their manure, and frequently had 
to hire it removed. It now brings from 50 cents to $1.50 per wagon-load. 
Its rapid increade in value has caused Mr. Gulley to economize, as far 
as practicable, by manufacturing his own fertilizers, and in this he has 
succeeded by the rearing of pigs and the feeding of cattle on' his own 
place. Previous to the past year he bought nearly all his own feed* He 
is now renting land for the purpose of raising feed, for which he pays an 
annual rental of from $3 to $6 per acre. He says : 

If we can make onr soles of pork and pigs and the amount received for the cattle, 
after dedacting their cost, eqaal the value of feed consumed, letting the manure bal- 
ance the work, we consider it a good investment. But we find we can do better than 
this by keeping the small-boned, fine-bred pigs. With Judicious and heavy feeding, 
taking the value of the manure into consideration, we think we can compete with the 
western farmers in raising pork. Onr pigs during the past year have returned |1,000 
over the value of feed consumed on pigs sold for pork and feeding, while at the same 
time we are establishing a herd of thoroughbred pigs. But we expect a greater profit 
on the increased production of crops caused by the use of this manure. 

We make a practice of buying thin steers in the faU, either two, three, or four yean 
old, which cost us from $20 to 950 each. These are fed until in good condition, and 
then sold at from 50 to 100 per cent, advance. There are a class of farmers' who raise 
cattle till they are two, three, or four years old, merely giving them feed enough to 
keep them alive and make them grow, and this class of farmers is found all over the 
State. We can buy these cattle, feed them heavily three or four months, and get nearly 
as much for feeding them that length of time as the man who raised them did for 
keeping them two or three years. But it is not done by a slipshod way of feediug. 
Our cattle are kept in warm stables and fed regularly on cot hay. straw, and stalks, 
mixed with pulped roots, and all the steamed corn-meal and mill-ieed they will bear. 

Mr. Gulley says there is probably no way in which manure can be 
made with less trouble, experience, and expense than in feeding cattle 
during the winter. It is a practice which could be adopted with sac- 
cess by gardeners in any vicinity where manure is scarce and feed can 
be bought at a reasonable^ price. It does not require a very great 
expenditoie for buildings and machinery. An old barn or shed can be 
fitted up with gates and mangers at an expense of $1 or $2 per head, 
with stanchions 5 or, where cattle are tied with ropes, the expense would 
be less, but the extra amount of work will more than balance the cost 
of gates. Ue fitted up a shed-fioor for 25 head with gates and mangers, 
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at an expense of 75 cents per head for lamber and nails, and it was all 
made portable, so that it could be taken down and packed up during 
the summer. Some of his experiments, showing the profits of judicious 
manuring, are given as follows : 

On a piece of land pnt in Onr hands to work last spring was a field of 21 acres, which 
the owners wished to have sowed to oats and seeded to clovBr. The field had been 
cropped several years without manure. The soil was of an average fertility all over 
the neld. A crop of corn planted on it the previous year had made about an eqaal 
ffrowth in all parts, and all so poor that it was considered not worth husking, and was 
fed in the stalk. On the farm was a pile of manure one year old/ left firom a cow-stable, 
which we were directed to pnt on this field. The pile would have made about 20 or 25 such 
loads as we buy for a dollar per load. I estimated it to be worth (35. After the ground 
had been plowed we spread this manure as evenly as possible over 12 acres on one side of 
the field, at an expense of $15 for handling the manure. The 12 acres manured vielded 
543 bushels, or 49 bushels to the acre,; the 9 acres unmanured yielded 180 bushels, or 
80 bushels to the acre. The manure increased the crop 29 bushels to the acre, or 303 
bushels on the farm, worth 50 cents per bushel, or |151.50. The cost of preparing 
ground, seed, sowing, and reaping was the same per acre on the whole field. The cost 
of binding, drawing, and thrashing was more on the manured portion, but as the straw 
waa twice as heavy we will let that balance the extra work. The manure and drawing 
coot |60; therefore. $^ expended in manure made an increase in the crop of $151.50, or 
a profit of 1101.50 in one season. In addition to this, the clover made a good catoh on 
the manured land, while on the rest it hardly grew at aU. 

As to the beneficial efifects of marsh-muck, he says : 

There is something about marsh-muck that seemiB to have a remarkable effect on old 
land, especially on Cght soil, and particularly on garden-land that has been heavily 
cropped and manured for several jreara. It seema to have eomowbat the same effect 
that is caused by plowing under green crops. I have known good crops of onions 
xaised on sandy soil for two years by a heavy application of muck and a fight sprink- 
ling of leached ashes. On old onion-beds the tendency of onions is to ripen too early, 
or Defore they get their growth, thereby decreasing the crop. By using muck and a 
variety of other manures, we can raise good crops on the same land fbr years in suooea- 
aion. They will do better to change the crop, but as it is expenaive fitting ground in 
proper shape for onions, and as it ia the most certain and profitable crop that wo raise, 
we find it does not pay to change often. We have raised onions on the same groufid 
for seven years in succession, nevet having a profit of less than $175 to the acre. 

Mr. A. S. Dyckman, in an essay on pruning peach-trees, strongly 
urges a judicious thinning out of the limbs and shortening in of the heads 
of the trees once a year. One of the effects of this thinning process is 
to induce a stocky growth of wood. This thinning is doire, not by short- 
ening the young limbs, but by cutting them out entire to their junction 
with the parent liihb, leaving (Bach remaining shoot in the perfection of 
its natural growth. Another effect is to distribute fruit-bearing wood 
through the interior of the tree-top, where the burden can be borne with 
less liability to break the main limbs than where the fruit is borne mostly 
on the extremities, as in case of a thick head, which will inevitably 
smother out the interior shoots. Another effect is not only to reduce 
the number of fruit-buds^ but to materially increase their distances 
apart, thus performing an important part of annual fruit-thinning. Still 
another effect is to admit air and sunlight through the top, preventing 
mildew and rot, and imparting rich qualities and high color to the fruit. 
Where each individual shoot has its equal share of air, light, and warmth, 
it also promotes the general health and vigor of the tree, and makes the 
fruit moi:e uniform in size, color, and quality. 

Mr. D. B. Waters, in an essay on the same subject, quotes the follow- 
ing statemeut of Mr. G. Engle : 

I commenced the shortening-in system of pruning the peach when the trees were six 
years old, and by trying a few trees the first season. The result was so very satisfac- 
tory, the trees so pruned yielding nearly as much in quantity and the fruit of double 
and sometimes treble the size, that I went over nearly the whole orchard the following 
season. A few trees have been left without pruning until the present, for the sake of 
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experiment, although, after two years^ experience, there was no doubt in my mind 
ahiout its beneficial effects. The benefits accruing are treble : first, an increased mar- 
ket value of the fruit : second, a more handsome, vigorous, and healthy tree ; and, 
third, a great saving of labor and time in thinning the fruit. We all know what an 
unsightly object an old peach-tree becomes when left to itself. A few long, lean, skele- 
ton branches, with nearly all the foliage a^d fruit at the extreme ends, will correctly 
describe them. All this can be remedied, and handsome, round, compact heads, well 
filled with foliage and fruit throughout secured, by the simple process of shortening-in. 
I usually choose mUd weather in the late fall or winter in which to perform the work. 
Early spring is just as good a time, only our duties are more pressing then, and if pnt 
off until that time is very apt to be neglected. Occasionally 1 have found it of great 
advantage to cut back some of the longer branches to where they are an inch to an 
inch and one-half in diameter, but usually it is only necessarv to shorten the new 
growth from one-half to two-thirdiH-Bhortening the longer growths the most. My treea 
so treated exhibit all the beauty and vigor of Form and growth at twelve years of age 
usually seen in trees of four and five years. When the season for thinning the fimit 
arrives, I find it takes only about one»thixd the time to do it. This of itself would pay 
' if there were no other benefits, as at that time we are driven with all kinds of worlE, 
and are apt to neglect, or. at best, slight, this very necessary labor. For I hold that no 
man who raises pead{ies lor market can aSbrd to let his trees mature a great mass of 
small, inferior fifuit, which will bring next to nothing, when, by judioiona thinning, he 
can get the highest market-price. On my younger oronards I have conmienoed cutting 
bfM)k at four years from settmg, but shortening only the leading ^oots the first i 



This report contams many additional papers and discussions of inter- 
est and value. 

MISSOURI. 

GDhe eleventh annual report of the Missouri State Board of Agricult- 
ure, for the year 1875| is one of more than average interest. In addi- 
tion to the business transactions of the Board at its annual meeting, the 
volume contains many practical papers and interesting discussions on 
various important branches of agriculture. It also contains the proceed- 
ings of the sizteenUi and seventeenth annual meetings of the State 
Horticultural Society, and an exceedingly valuable illustrated report 
by Prof. 0. Y. Biley, State entomologist. Additional papers, detailing 
the results of further investigations into the habits of the western locust, 
and of the history and habits of the grape phyUoxera, are contained in 
Professor Biley's report. His thorough investigations into the habits of 
the last-named insect add much to the value of this report. 

GDhe State Board convened on the Ist day of December and continued 
in session four days. In his opening address, President Luman A. Brown 
briefly alluded to the devastation committed by the grasshoppers in the 
early part of the season on the growing crops of the northern counties 
of the State. He also alluded to the great prevalence of hog-cholera in 
varipus sections of the State during the past season, and urged upon the 
Board the importance of devoting a portion of its time to a consideration 
and discussion of this subject. At the afternoon session of the board 
the subject came up for consideration and was discussed at some length. 
Mr. Golman said the disease resembled a low fever of typhoidal char- 
acteristics, and he thought it was in some degree contagions. Hogs 
attacked by it die very suddenly, and it takes but a short time to carry 
off an entire herd. Mi. Monteith said that in the higher portions of the 
State, among the Ozark hills, where there is an abundance of clear run- 
ning water, the hog-cholera, so called, is scarcely known. He regards 
the disease as a kind of low typhoid fever, and attributes its prevalence 
largely to the absence of pure water. Speaking of preventives of the 
disease, he stated that he had once cured a bad case of fistnla by an 
application of dry earth, after trying a great maiiy other remedies, and 
he believed there were many properties in earth which, if properly ap- 
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Elied, would care many diseases. As to the good effects of new earthy 
e said : 

Where hogs trample constantly over earth, the fresh soil disappeafa. We find in 
ponltry-breeuing that where we keep largo nnmbers of fowls together, we must keep 
the ground siirred to bring np fresh earth. In the ponltry-honse there should be no 
leas than six inches of drv earth, which should be raked oyer three times a week, and 
removed once in six months, and then you can keep fifty fowls together without danger. 
I have kept dry earth in barrels by my pig-pens, spreading it frequently. It is a good 
absorbent and keeps my pigs in excellent health. 

Dr. Olaggett stated that in several cases where hogs had died with so- 
called hog'Cholera, posUnartem examinations had revealed diseased 
lungs. In such cases the disease was not hog-cholera. He then alluded 
to the absorptive powers of different soils, and agreed with Mr. Monteith 
as to the beneficial effects of dry earth when applied to woonds and 
sores. 

Mr. T. A. Oharles thought a great many hogs got sick without having 
hog-cholera, and he regarded it as much a mistake to say that every 
sick hog had the hog-cholera as that every sick cow had the hoUow-horn. 
He had lost fifty-seven hogs by some disease, and had but three left^ and 
two of the three had been sick. He thought the disease was the quinsy, 
or winter fever. 

Mr. L. A. Brown said his flEurm had been visited by this disease, which 
had caused him to lose seventy hogs. He believed the disease to be 
contagious. His hogs had been kept in a clover pasture of two hundred 
acres, with good running water. His neighbors' hogs had been turned 
into the road, with no water to drink; they took the disease, ran along 
the fence where his hogs were confined, and imparted to them the dis- 
ease of which they died. 

A resolution providing for the appointment of a committee to investi- 
gate the subject was adopted by the board. 

Mr. 0. W. Murtfelt sead a paper urging the establishment of experi- 
mental agricultural stations, which eventually resulted in a protracted 
discussion on the subject of the duties and responsibilities of the State 
Agricultural College. On the last day of the session a resolution was 
adopted calling the attention of the farmers of the State to the impor- 
tance of forest-tree culture and to the law passed by the legislature to 
encourage the planting and cultivation of timber-trees. 

Horticultural. — ^The sixteenth annual meeting of the Missouri State 
Horticultural Society was held at Saint Louis, on the 12th, 13th, 14tlL 
and 15th days of January, 1875. The meeting was well attended, ana 
the proceedings marked with much interest to the fruit-growers or the 
State. 

President Henry T. Mudd, in his opening address, gave a brief 
history of the organization and progress of the society. From this 
address the following facts are gleaned: A small number of Missouri 
fruit-growers met at Jefferson City on the 5th day of January, 1859, and 
organized the present Bociety. Prof. George 0. Swallow presided, 
and Mr. F. B. Elliott, (shortly after elected secretary of the American 
Pomological Society,) acted as secretary. A constitution was framed 
and adopted, and Mr. N. J. Oolman was elected as the first president 
of the association. A vice-president for each of the then seven con- 
gressional districts was designated, and M^. F. B. Elliott and George 
Hdsman were respectively elected as recording and corresponding sec- 
retaries. The first exhibition of the society was held on the 27th day of 
September, 1859, at which a fine display of grapes and some native 
wine was made. The first annual meeting of the association was held 
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in coDJanction with this exhibition. Mr. William Minor was elected 
recording secretary in place of Mr. Elliott, who had removed from tlie 
State. 

The second annual meeting was held at Saint Lonis, on the 8th day of 
January, 1801. Many varieties of fraits, wines, &c., were exhibited at 
this meeting, and sach exhibitions have since annually occntred. Dr. 
G. W. Spalding was elected president at this meeting for the ensning* 
year. The third annual meeting was held in the same city, on the 14th 
day of January, 1862, as were also the fourth and fifth annual meetings 
of the two succeeding years. No material changes were made in the 
officers of the society at these meetings. Since the year 1864 the asso- 
ciation has more than doubled in numerical strength, and now numbers 
among its members a majority of the leading fruit-growers of the State. 
.The later history of the society is not given. 

During the afternoon session of the society a debate occurred on the 
subject of peach culture and the varieties best adapted to the climate 
and soil of Missouri, at the conclusion of which the following-named 
sorts were adopted and recommended for general cultivation : Troth's. 
Early, Yellow Rareripe, Stump the world. Old Mixon Free, and Salway/ 

Mr. Foster read a brief paper on the subject of pear culture. He 
stated it as a fact that of the half million pear-trees sold and planted 
annually in Illinois and Missouri, scarcely one in a thousand survives 
the tenth year. This, he thinks, is owing to errors committed in the 
early stages of pear culture. He advises great care in the selection of 
seeds; for, if collected from froit of diseased trees, they are certain to 
carry the germs of disease with them. Sound and perfectly healthy 
seeds can 1^ procured only from trees three or four hundred years old. 
Trees from such seeds will invariably prove healthy. In Saint Louis 
county there are trees over two hundred years old which are still sound 
and healthy. They are over 70 feet in height, and bear prolifically. 

First-class seedling stock, properly cultivated, will cost 50 cents 
per tree in the nursery. Bad stock causes more trouble and disap- 

E ointment in pear culture than all other causes combined. The trees 
ave the foundation of disease in them from the beginning — a disease 
fruitful of blight and mildew. The blight commences in the leaf and 
descends through the branches to the body of the tree, and thence 
rapidly to the roots, when the tree dies. The writer said there were 
three conditions essential to the health of the tree, viz., sound, good 
stocks, from healthy seeds of long-lived trees, proper working, and an 
ample supply of food essential to the growth of the tree. Lime, ashes, 
cinders, and bones all contain elements of value to the growth ana 
longevity of the tree. Trees should be well grown in the nursery before 
planting out, and the soil well drained. 

In the course of some remarks on the same subject, Mr. Malinckrodt 
said: 

I was raised on the banks of the Rhine, where pear-trees grow like oaks. There are 
two principal causes why cultnre in general and pear cnlturo in particular is more diffi- 
onlt in this country than In Europe. One is the great prevalence of insects here, the 
other the uncertainty and severity of the climate. Still another is found in the soil ; 
it is too new, too recently reclaimed. ' Two years ago a piece of land near me' waa in 
timber ; now it is in fruit-trees, largely in pears. In Europe they have small plantar 
tions, and give much more care in cultivation. From the Black Sea to Naples the pear- 
tree grows like an oak, and 40 to* 50 bushels per tree is quite a common product. In 
Europe they take a long time to do everything, and try to do it well. They very &e- 
quenlly plant the seed where they want the tree to stand. This gives a vigorous, 
hardy tree that is able to resist the attacks of insects and other troubles, and bear 
heavy crops of fruit for several generations. 
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Mr. John B. Brooks presented a paper on the sabject of the cnltiva- 
tion of small fraits, in the coarse of whicb he gives the following direc- 
tions for the prevention of depredations by the carculio on the plum 
crop: 

In the cnltivation of plams, of wliioh I have an orchard of aboat thijty trees of eight 
different kinds, I experienced disappointnvBDt every year from the ravages of the cur- 
cnliOi althongh the trees were loaded with plnms. I did not get a ripe plom until 
three years previous to last summer, but since then I have bad an abundance every 
year. The remedy is salt scattered under the trees as far as the limbs extend. I scat- 
ter the salt about the time the bloom is falling, and the plums are about the size of 
peas; for the ourculio begins his work as soon as he can find a plum large enough to 
bite. I also throw salt up among the branches, as a little will lodge there. I think 
one taste of salt is enough for the most ravenous of these pests. About half « bushel is 
enough for twenty trees. 

In the conrse of his annnal report, Prof. C. V. Eiley states that the 
grape phylloxera has made its appearance in California and some of the 
Sonthem States, where it is already doing considerable damage. In 
the first-named State, in the neighborhood of Sonoma, many vineyards 
have been serionsly affected. Hundreds of vines have been taken np 
the roots of which were found crowded with lice. In North and South 
Carolina, Ctoorgia, and one or two other Sonthem States, where they 
are known to exist, they have not as yet seriously affected the vines. 

NBW HAMPSHIBB. 

The third annual report of the State Board for 1873 constitutes a 
volume of over 500 pages. Its general excellence is prefaced witih a 
prime defect, the lack of a table of contents, for which an index is by 
no means a proper substitute; both are needed. Besides a report of 
transactions at the annual meeting, and at nearly thirty meetings held 
in different sections of the State, in order to bring the influence of the 
Board within reach of all farmers, the volume contains essays, addresses, 
and discussions on a great variety of subjects pertaining to agricultural 
industries and rural life. Among the topics are : food, physiology, and 
force ; sheep, wool, and mutton ; manures and fertilizers, with the report 
of commission to test special fertilizers; the farmer's position, and 
how to improve it; farm-labor^ agricultural knowledge; good farmers: 
pay or no pay; the better culture; swine-breeding; grass-culture and 
manures; culture of fruit; of the appie; of the potato; and of soil 
and mind. Condensed reports of cooperating organizations are also 
given, including the New England Agricultural Society, the Milk-Pro- 
ducers' Association, the State Agricultural and Mechanical Associatioxi, 
and the State Poultry Society. An interesting report of the semi- 
centennial of the Merrimack County Agricultural Society includes a 
historical address by Joseph B. Walker, and a poem by George Kent, 
who was one of the founders. 

In his annual review, the secretary, J. O. Adams, states that the 
record of the year has been one of *^ unusual freedom from disease for 
both man and beast, a moderate loss of property by storm and tempest, 
and an average harvest of the ordinary products of tl^e soil." The 
winter was one of frequent storms and excessive cold, snow falling to an 
unprecedented depth, and remaining on the earth until many days later 
than in recent* years. In some portions of the State there were eighteen 
weeks of uninterrupted sleighing. The season was therefore much later 
than usual, not less than ten days on an average throughout the State.' 
Notwithstanding the severe weather and the lateness of the season, how- 
ever, the crops were regarded as a full average. The secretary thinks that 
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local returns warranted the following estimates: Orass, 20 per cent, 
better than in the year 1872, and 10 per cent, better than an average of 
four or five years ; and the hay made was regarded as 10 per cent, bet- 
ter in quality than ordinary harvests." Wheat was scarcely an average* 
but the oat crop was reported 10 per cent, better than usual. Com was 
an average ] rye not extra. The other crops in the list of grains and 
pulse were only fair ; while potatoes, except early varieties, generally 
advanced 25 per cent, in amount and 50 per cent, in quality. All root 
crops were extra. In dairy products, while the quantity of butter and 
cheese was less, the amount of milk sold was much greater than aver- 
age. The amount of beef and mutton fattened did not exceed the aver- 
age, and pork fell considerably short. Prices of farm products were 
fiar. The secretary closes his review as follows : 

Then) ore oertain old pnustioes that fanners are gradually abandoning, the most im- 
portant of which seems to be that of plowing and hoeing more than can be well 
manured or well tilled. New Hampshire Urmea are growing more grass and roota 
and less com. They can find a greater profit in raising stock or selling h&j than in 
growing wheat, barlev, oats, or Indian com. They are also beginning to aaapt th^r 
culture to the demands of the market, and are growine more and better fruit, and pro- 
ducing vegetables for the towns and villages or to feed out to stock. 

Farmers are reading and thinking more. They find wisdom in books and in faxmeaf 
dubs and affrionltural organizations more valuable than that which they inherited 
ttom their fittbeis. They manifest a greater desire to dress the soU, and are mora 
economical of fertilising material, and are learning to save much that has been accus- 
tomed to run to waste. This desire has led them to invest largely in superphosphates 
and other commercial fertilizers, and to apply them with so little care that now they 
declare they are losing confidence in them, and reject many articles that are of real 
value. 

The meetings held by the Board in various sections of the State were 
generally well attended by the farmers of the vicinity^ many of whom 
participated in the discussion of subjects pTesented. Papers of more 
than ordinary interest were read. 

At the meeting at Lancaster, the subject of breeding and rearing 
neat-stock being under consideration, Mr. Buffum said : 

Everybody concedes the hay crop to be important ; and surely, to all thinkin|: men 
the stock which consumes the hay and converts it into a fertilizing material— without 
which there can be no considerable vegetable or j;rain product — cannot be less so. Ton 
may, indeed, have good pastures and fine grass-lands, and yet be exceedingly deficient 
in valuable stock. To illustrate : By the census vetums it appears that uie cattle in 
Coos county are rated at $S8 the head, while in Cheshire county the valuation is |50 
per head. The average through the State is about $35. Hence, it will be seen, you are 
considerably below the average, and do not add your fiiir proportion to the aggregate 
valuation of the commonwealth. The total valuation of stock within the limits of the 
State is put at al>ont $7,000,000. Now, with proper care in the selection of breeds, 
and the best methods of rearing and feeding, the people of this county can add at least 
a million dollars to their valuation in the course of two or three years. Ton wiU slso 
incresse the amount of bay and grain produced upon your farms, and, by your largely 
increased manorial products, not only keep up the fertility of your fields to the present 
standard, but render them stiU more productive. The more manure, and the better its 
quality, the greater the amount of hay^ grain, com, and other crops to the acre. With 
the right machine (and in this regard cattle may weU be called'machinee) for convert- 
ing farm products into nutritious plant-food, you can make your own manures &r 
cheaper than you can buy commercial fertilizers of the manufacturers, who are not 
always reliable men. Indeed, every ton of hay you raise will bring you a higher 
price if confumed upon the farm than if sold for money and laid out in superphosphates 
or other manures. 

Continuing, Mr. Bufftftn zealously advocated the rearing of only pure- 
blood stock. His experience and observation had both confirmed him 
in the opinion that crossing of breeds for any considerable length of time 
will not pay. Such practice must eventually result in loss of symmetry, 
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size, form, color, and qaality. The system of breeding in and in he re- 
garded as unreliable. ^ 

Mr. Lucas, a farmer of Lancaster, gave his experience in farming. He 
had raised this year from his orchard $115 worth of apples, and had 
made 17 barrels of cider, which sold at $6 per barrel. On 2^ acres of 
land he had grpwn 1,000 bushels of potatoes. From 4 bushels of sowing, 
on 2 acres, he had gathered 65 bushels of wheat. 

In an article on fruit-culture, Mr. A. Leavens names the following as 
choice varieties suitable for the climate of New Hampshire : Apples. — 
JEarly : William^s Favorite. Foundling, and Duchesse of Oldenburg. 
FaU and mnter: Hubbfuraston Nonesuch, Grimes's Golden Pippin, 
Fameuse, Baldwin, and Bed Canada, or Old Massachusetts Nonesuch. 
Pears.— Olapp's Favorite, Bartlett, Louise Bonne de Jersey, Flemish 
Beauty, Buffum, Beurre Bose, Beurre d'Anjou, and Duchesse d'Angou- 
leme. Grapes. — ^Eumelan, IDreveling, Concord, lona, Worden's Seed- 
ling, and AUen's Hybrid. 

The writer says that according to the census report of 1870 the fruit 
crop of this State, estimated at $743,600, exceeds in value each of the 
other crops, except com, oats, and potatoes. He says : 

This estimate is onlv for apples and pears, find did not include other sorts of frnits, 
which no donbt wonld have increased the amoont to near a million of dollars. * • * 
A good orchard is a permanent improvement to a farm, adding just so much to its real 
▼sine, and, if well cared for, wiU always yield an annual income. Let ns go back to the 
nursery. Suppose l,OuD apple-trees, and say 500 pear, are started in tbh nursery rows. 
In 5 years, 'if cared for properly, the apple-trees would be worth at least $300. and the 
pear-trees as much more ; in 10 years these trees would be worth at least |3,000 ; in 15 
years at least |5,000. The cost of raising that number of trees, reckoning the highest 
price paid for labor, ought not to exceed $400. • 

As to the best location /or apple-orchards in New Hampshire, Mr. 
Leavens says : 

In this latitude it is generaUy conceded that an orchard wiU do the best on a south- 
eastern exposure. If practicable, it should be placed under the shelter of a belt ot 
wood, to protect it from the strong northwest wiuds. The apple can be grown in auy 
soil, except dry sand or laud excesslycly wet. It will fruit best in a deep, rich, sandy 
loam, but can be grown successfuUy on cheap hill-side lands or in rocky pastures — land 
which may be nearly useless for other purposes. This is a point worthy of special 
attention, for with proper care such land can be made profitable and the best parts of 
a farm saved for other crops if desired. Any soil that wiU retain sufficient moisture 
to maintain continued growth through the neat of summer will answer for the apple. 
A gn&t deal is being said and written on the importance of subsoiling and undor- 
draining fruit-lands, both of them very useful practices, no donbt ; but the fact is, 
not one fhfit-grower in a thousand wiU undertake it If they attempt fruit-culture at 
all, they will use such lands as they have prepared as best they can without an extraor- 
dinary expense. Now, sloping land usually has sufficient natural drainage for the 
site of an orchard, and in most instances such land will produce less wood and more 
fruit than deeper and richer soil. A clay soil can be greatly improved by subsoil plow- 
ing, and it should be done at least a year before pliutting the trees, if possible. For 
the pear it is usually conceded that the soil cannot well ne too rich or too mellow, or 
too well prepared, tor the best success. Still, for want of a better, the pear and the 
apple botn can be raised on poorish sandy lands, but with an added amount of labor 
in mulching around the trees, top-dressing the land, and thorough cultiv^ition. With 
so much thin soil as we have in this State, we must often make the best use of what 
we have. 

In an article on sheep, wool, and mutton, by Mr. J. W. Lang, alsike 
clover is highly recommend^l as a pasture or forage plant : Imst, be- 
cause it is not liable to be winter-killed ; second, it stands severe 
droughts well ; third, it makes a superior hay : fourth, it will grow on 
both dry and wet land ; fifth, the stalks and leaves keep green when 
seeds are ripe ; sixth, it is richer in the constituents of honey, conse- 
quently makes better bee-pasturage than common clover. 
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Mr. Noah W. Hardyi in a paper on potato-coltaiey statea that he haa 
been in the habit of experimentinpg with many different yarieties, mth 
the view of discovering those best adapted to the soil and climate of New 
Hampshire, Last year he planted 27 different varieties. He thinks 
that the earlier the variety the qnicker the potato loses its good eat* 
ing qoalities, or, in other words, the longer it is maturing the longer it 
will remain good lor the table. The late varieties are not so liable as 
the early ones to be cat off by drought. Varieties will not mix when 
planted together. *H% gives the following with respect to the connec- 
tion between seed and product : 

For the pant twenty years my practice has been to plant the largest of the smaU ones 
cutting two eyes on a piece and patting three pieces in a hlU ; and, as every eye will 
not come, I intend to have three or four stalks to a hilL If yon ^t twelve or fifteen 
stalks to a hill, you will surely have small potatoes, for there is just as much impro- 
priety in overseediag potatoes as com. If seeded llgnty the vines will grow strong and 
erect, admit the sun and air to the ground, thns tending to prevent disease and blight. 
When overseeded, the vines grow slender, are liable to break down, retain the moist- 
ure of the ground, mildew, and prematurely decay. I believe the only advantage de- 
rived from planting large potatoes is the extra amount of starch secreted, and that, on 
the other hand, is more than made up by the gain in seed aiid the slight cost of the 
small ones. In other words, if you plant a potato the size of a marble, that produces 
but one sprout ; and cut a piece of tne same sise from one weighing two pounds, what 
advantage has one over the other T None. As an experiment I once planted in my 
garden a potato the size of a pea. It produced one sprout, with a vine three-fourth, 
of an inch through, and several potatoes, one weighing a pound. 

Mr. Hardy reports that he has been snccessfdl in planting potatoes 
with a plow, and describes the process as follows : 

First, spread your manure broadcast on the grass or sward land ; a piece a little 
sloping is preferable. Begin by turning a straight ihrrow up the hiU on the lower side 
of the field ; let the team pass back without plowing, and turn anothev furrow 40 
inches from and paraUel with the first. If the plow turns a 10-inch slice— the most 
convenient size for the purposo--there will be left a strip of grass 20 inches wide be- 
tween the two furrows. On this plat of grass, along the edges of the overturned sod, 
the potatoes should now be dropped^one or more sets in a place. Let the team pass 
back now, one of the team in the first furrow, the other one on the strip of grass between 
the furrows, and turn the upper half of this strip of grass upon the other part, leaving 
two fhrrows lying close together, inverted, covering an equal space of unplowed so£ 
The plow wol^ld naturally turn back the first furrow, but you must bear hard on the 
handles, and allow long traces or chains. Care should also be taken to plow a good 
deep furrow on the upper side, that enough soil is raised to cover the not'itoes, and if 
the lower furrow-slice should break or fall back, it must be replaced by hand before 
the upper furrow is turned. Forty inches from the second the third fnrrow is turned, 
and the second row of potatoes dropped and covered like the first, and so on till the 
piece is finished. Then take a broad noe, level the top of the ridges, fiUing the crevices, 
and leaving the rows smooth, like a bed. If necessary, some earth can be drawn from 
the furrow-bottoms. Thus tne seed-potatoes are lying on a level with the top of the 
ground, as they should, planted the usual way. A light sward is preferable to a heavy 
one, as the latter would be liable to lie too heavy on th<« potatoes. The advantages 
derived from planting in this wav are, first, a ffreat saving of labor, as they need no 
hoeing ; second, you can plant either late or early in the season, for the grass is readily 
killed, the inverted sod retaining the moisture in a dry time : third, you can haul the 
manure on at your leisure, using the long manure, or the hlgnly fermented, like horse 
or sheep, as it will not lie in btraies sufficiently large to heat ; fourth, all the vegetable 
matter is turned in and decays, becoming accessible to the roots ; fifth, you get a better 
quality of potatoes^ as they grow smooth and handsome between the grass, cracking 
tne sod, leaving it quite open and porous ; sixth, your ground is thus well prepared 
for future use with as little labor ^a would have been required in breaking it up. 

OHIO. 

The twenty-eighth annual report of the State Board, for 1873, consti- 
tntes a volume of over 600 pages. Its table of contents, if it had one, 
(and it onght to have,) wonld, at first glance, by its attractive variety, 
enconrage the agricnltoral reader to go iotwbsA, and guide him to points 



Digitized by VjOOQIC 



DIGEST or 8TATB BSP0BT8. 415 

of Bpedal interest. Such a table would refer him to reports of the 
transactions of the board, of the State agrioaltnral convention, of the 
State fair, of the commissioners of fisheries, of the Ohio and the West- 
em Beserve Dairymen's Associations, of cheese-factories, of agricultural 
exi)eriments by the Georgia State Agricnltural Oollege, and condensed 
reports from the connty agricaltoral societies. It would also refer to a 
history of the settlement, resources, and piroducts of Holmes county; 
the organization and achievements of Boss Gonnty Horticultural Society; 
addresses by Professor Johnson, of the Sheffield Scientific School, on 
<<The guiding idea in the use of fertilizers,'' and by J. B. Dodge, on 
<* European breeds of sheep;" statistics of acreage and production in 
Ohio agriculture; and essays on parasitic diseases of sheep; the wild 
cattle of Scotland ; milk and its typical relations; rise and progress of 
Devons; market-gardening; importance of humus, (with analyses of 
the Nile deposits;) function of potash in vegetation; the farmer as a 
citizen; milk-sickness; caponiziug; Kentucky blue-grass; cranberry- 
culture; preservation of forests; points in judging of live stock; plans 
and specifications for a farm-house; and a new sealing grape. 

This report for 1873 includes the transactions of the twenty-ninth an- 
nual agricultural convention, held in Columbus, January 7, 1874. Bep- 
resentatives were in attendance from seventy-two counties. The dis- 
cussions were of more interest than usual. In his opening address the 
president of the board, L. G. Delano, alluded to the financial crisis then 
passing over the country, and congratulated the fanners of the State on 
being well prepared to go through it, and their good prospect for pay- 
ing prices. 

Bepprts from county societies, farmers' clubs, patrons of husbandry, 
live-stock conventions, &c., showed that marked and renewed interest 
was being taken in agriculture. The reports &om county societies rep- 
resent them in a healthy and, in most cases, flourishing condition ; the 
Mrs of this year being fully up to the standard of previous years in 
point of attendance, stock, articles, &c. County and State fairs seem 
to be fully appreciated by the people, not only as a place for the exhibi- 
tion of their products and handiwork, but as places for recreation. 

The State fair at Mansfield, in September, 1873, was satisfactory in. 
every respect. The arrangements were unexceptionable, the weather 
fine, and the attendance over an average for a second fair in the same 
place. The exhibition of horses was very large, but somewhat deficient 
in quality. With sheep it was just the reverse. Cattle, hogs, and poul- 
try were largely represented, and by specimens which showed a great 
advance in qualities. The departments of fruit and of the fine arts were 
well represented, and the fair as a whole was a gratifying success. 

The report contains a valuable paper by Dr. E. L. Sturtevant, on 
<< Milk ; its typical relations," &c. He says : 

The oow, in a state of Datnre, is incapable of yielding mnch more milk than is 
required by her calf, and the surplus furnished over this amount is increased with 
domestication, and the skill aud art of the breeder who seeks to seoure the fulfillment 
of uses. • 

In our domesticated breeds we have a variety of types, in aooordance with the views 
of the owners of man v generations and the requirements of locality. The gray Swiss 
oow, useful for draught and accustomed to feed on Alpine pastures, differs wideljr in 
form from the short-horn, a breed nurtured with the most artificial care, and supplying 
in perftbtion an artificial demand : and these in turn from the Ayrshire cow, the syu)- 
bolization of the dairy type. Eacli separate breed has not only its own type, but also 
includes individuals who depart more or less from the typical form. Under one aspect 
this type may be considered as the average of al> the superior cows of the breed. 
This, in the short-horn, is the brick-set-on-edge form, taU and legs added more from 
necessity than desire of the breeder, and with certain other requirements suited to ths 
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fancy or supposed needs. The type of the dairy-oow is the wedge-shape, that resolts 
from the superior development of those parts concerned in the production of milk. 
Those two forms may be considered the most perfect representation of animals fitted 
for the two requirements of civilization : cheap and therefore abundant meat, and 
cheap and therefore abundant milk. 

In describing a breed, therefore, we most describe the typical animal, and not the 
exceptional cow which departs from these shapes. The typical cow, a^aln, is an em- 
bodiment of the forms considered the most profitable by the owner ; or, in other words, 
is an expression of the average opinion of the best breeders of the form which is oo- 
related with their uses. The ooroUaiy to this proposition is, that the moro simple are' 
the requirement of uses, the better defined is the type of the breed in its shapes. For 
illustrations we may bring forward the well-known breeds. The short-horn, massive 
and sqdaro-built, is designed by his breeder for beef, and we have accordingly the form 
most economical for this purpose. 

When a family of this breed has been bred for generations for the dairy, we have a 
departure from this massiveness of form and an approach toward the type of the dairy 
breed. In the Ayrshire cow we have the form most economical for the production of 
milk, and this form is one of gteat uniformity, except in localities whore, under the in- 
flnence of the ideas of beauty adapted for short-horn breeders, the fancy has allowed a 
deviation from type. 

Of milk, the writer says, the approximate elements are batter, cheese, 
sagar of milk, salts, and water. The water, on an average, is about 87 
per cent. ; the caseine or cheese, in its natnral condition in the milk, is 
recognized as being insoluble by the addition of acid or rennet The 
batter, the proportion of which is very variable, occurs in the milk in 
the form of small globules inclosed by an enveloping membrane, and 
these globules are what gitte color to the milk, and affect In a large de- 
gree its weight. As the result of a large number of experiments with 
milk from different breeds, Mr. Sturtevant presents the following con- 
clusions: 

. First. The bntter-ji^lobales of the milk show a certain and definite relation l^tween 
the quality of the milk and the breed. 

Second The breed determines, to a large extent, the composition of tho butter. 

Third. The breed determines, to a large extent, the most economical and advantage- 
ous manufacture of cheese. 

In the Ayrshire and Jersey breeds he considered his experiments fairly 
complete; in the Dutch or Holstein breed, more limited. As to the 
characteristics of the milk of these different breeds, as indicated by his 
experiments, Mr. Sturtevant says : 

The milk-globule of the Jersey breed is lai^ger than is the oorresponding globule of 
the other breeds mentioned, and there aro fewer globules under a certain size, one 
twenty-seven thousandth of an inch, and such, for convenience, I shall call granules. 

The milk-globule of the Ayrshire breed is smaller than that of the Jersey, and in- 
termediate in size between those of the Jersey and Holstein, and the milk from in^vid* 
nal cows of the Ayrshire breed can be grouped into two classes or grades, according to 
the size and distribution of the globules. This milk abounds in granules. 

The milk-globule of the Holstein is the smaUest of the three. The globules are moro 
uniform in their size than in the Ayrshire milk, and there are fewer granules. 

The globules determine some of the physical characteristics of tiie milk. If samples 
of the Jersey. Ayrshire, and Dutch milk are placed in a peroentage-eloss, under like con- 
ditions, it will be noticed that the cream will rise in each sample with a different rapid- 
ity ; the larger globules, on account of their less specific gravity, reaching the snruioo 
first. As a matter of experiment, some Jersey milk threw up its cream in four hours, 
leaving a blue skim-milk ; some Ayrshire samples, in aix>nt ten hours, leaving a white 
skim-milk scarcely reoognieable as snob ; some Dutch milk, in about five hours, leaving 
a blue skim-milk. 

The larger milk-globules and few granules being m part the explanation of the first, 
the evenness of size of milk-globule and few grannies the interpretation of the reaction 
qf the third, and the numerous granules and unevenness of size of globule offering a 
solution for the appearance and action of the second sample. « • • The milk of 
these breeds acts differently in the chum. The larger the globule, the quicker is the 
butter produced from the milk; and the more uniform the size of the globule, the 
larger the yield of butter from a given quantity of cream of equal richness by analysis. 
7he globules of simil^ size appear to be evenly affected by the prooesa of ohuming. 
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' and break at aboat the same time. This was well iUastrated b^ an experiment made of 
churning a portion of milk from two cows separately, and weighing the prodace. The 
amount of butter was largely in excess of that gained by churning the same quantity 
of the same milk mixed, and the microscope revealed the cause. 

A cnrions feature broaght oat by these experiments is, that the mixed 
milk from two bseeds will not prodace as mnch batter as will the same 
milk chamed separately. ThO'explanation is in the variation in the sizes 
of the globales. When a large-globaled milk and a small-globaled milk 
are chamed together, the larger globales separate first into butter, and the 
breaking of the smaller globales appears to be retarded. When, there- 
fore, a Jersey cow is kept in an Ayrshire or Dutch herd for the purpose 
of influencing the color of the butter, the large globules of the Jersey 
milk are broken first in the chum ; and while the smaller globules are 
being broken, the butter which first came is being overchumed, and 
theoreticallf , at least, the quality^ of the result is impaired, if not the 
quantity lessened. When a few Ayrshire or Dutch cows are kept in a 
herd of Jerseys, and the milk churned together, both theoretically and 
practically a large portion of the butter of the small-globuled milk is 
left in the buttermilk in the state of globules. 

Dr. Sturtevant arranges the breeds in the order of the average size of 
the milk-globules, as follows: 

Jersey, Ayrshire, (butter fiunil^,) Ayrshire, (cheese fomily,) Holstein, or Dutch. Like- 
wise we can arrance the breeds in accordance with certain properties of the milk : the 
rapidity with whi<m the cream rises— Jersey, Ayrshire, Dutch ; the rapidity with which 
the cream chums— Jersey, Ayrshire, Dutch ; the completeness with which the cream 
rises— Jersey, Dutch, Ayrshire; the Taluo of the milk for cheese— Ayrshire, Dutoh, 
Jersey ; qualitieH desirable for the milk-retailer^-Ayishire, Dutch, Jersey^ 

Dr. N. S. Townshend, professor of veterinary science in the Ohio Agri- 
cultural College, contributes a brief paper on ^< Parasitic diseases of 
sheep." The writer says that, in Ohio, sheep are subject to an affection 
known as white-skin, paper-skin, pelt-rot, &c. In the British Isles the 
same disease is called hoose, or husk, and in Germany, Lungenwunn- 
seuche, or Lungenwurmhusten. In its early stages the disease is char- 
acterized by fits of coughing and sneezing, with discharge of mucus 
from the nostrils. The affected sheep stretches the neck, gapes« rubs 
the nose upon the grass, and gives other evidences of difficult breathing 
or of irritation of the air-passages. After a time the animal loses flesh 
and strength, the eyes and mucus membranes are unusually pale, a 
diarrhea comes on, and rapidly hastens the general emaciation. The 
wool becomes loose, is easily pulled off. or comes off m patches sponta- 
neously, leaving the skin peculiarly pale and bloodless, and hence the 
name white-skin, paper-skin, &c. Finally, the sheep dies from exhaustion, 
except in a few cases, when, in earlier stages, it dies from suffocation. 

Dr. Townshend states that this disease is caused by white thread- 
worms. In examinations he found the bronchial tubes full of these 
worms. Sometimes they were extended at length, but more frequently 
they were found rolled up in bunches. When fully mature, in the spring 
of the year, they are from two to four inches in length ; the males 
scarcely exceed two inches, and are of a light yellow color; the females 
are considerably larger, and more nearly white. This parasite is known 
to zoologists as iS^^ron^tM bronchiaUs^ Strongylm filaria^ Filaria bronchU 
alisy &0. It belongs to the class of nematoid or thread-like worms. He 
advises the foUowing treatment : 

The proper treatment for sheep sufferiuf; from this affection should have regard to two 
points : first, to support the strength of the sheep ; and, second, to expel the parasites. 
To sustain the strength and vitality of the affected sheep is very important, and for 
this purpose the most generous feed is better than medicine. To expel the worms, 

27 A 
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famigation in a cloae room has be«n employed ; the sheep U oomi^lled for several mln- 
ntes to inhale the fumes of tar, burning snlphor, tohaooo, or chlorine gas. This method 
is said to secure the expulsion of the worms in large quantities. A more convenient 
and equally effective treatment consists in the frequent administration of small doses 
of oil of turpentine. This article, given in large doses, passes off by the bowels or the 
kidneys, and is not as effectual to remove lung-worms as when administered in small 
and repeated doses that wHl be eliminated by the respiratory apparatus, and so come 
directly in contact with the worms. Oil. or spirits of turpentine, as the article is 
usually called, is probably the best anthelmintic known, but it should be used with cir- 
cumspection. If administered by force, and in the pure state, a few drops passing into 
the windpipe may occasion serious trouble ; it is therefore better that it should be diluted 
either with whisky, which converts it into an essence, or with linseed-oil, which partly 
conceals its extreme pungency and renders it less irritating to the throat. To remove 
lung- worms from sheep, the dose of turpentine should never exceed a teaspoonful, and 
leM will answer equally well if given daily for a week or more. A convenient form for 
tbut administration of turpentine to lambs is to mix an ounce of the oil with half a 
pint of whisky, shake them together thoroughly, and give a tablespoonfol once a day 
so long as necessary. 

Mr. George W. Oampbell gives a brief history of a new Goncord seed- 
ling-grape known in OhiO| where it originated} as the ^^ Lady " grape. He 
says: 

This valuable new grape was first brought to notice by W. S. Imlay, of Muskingum 
oounty, who has now fruited it for six or more years. Its character may therefore be 
considered well eatabUshed, and it will mark a new era in grape-culture as the first 
introduction of a very early grape of really excellent quality. It is a true Concord 
seedling, and seems to have oil the hardiness, health, vigor, and productiveness of the 
Concord with greatly improved quality, and a period of ripening at least two weeks 
earlier. I have fruited it for three years at Delaware and have found it to ripen Inva- 
riablr in advance of the Hartford rroliflo. The present season it was in good eating 
condition August 15, before the Hartford was colored. Its extreme earliness, combined 
with its perfect health and hardiness, will also render it specially adapted to northern 
localities where the season is too short for the Concord. 

The ''Lady" is a white grape, handsome and attractive in appearance, with large, 
round berries and medium large bunches. When fully ripe, of a light, greenish-yellow 
color, covered with white bloom ; skin thin ; seeds few and very snudl ; pulp tender and 
wholly without coarseness or impurity of flavor, and of uniform character from the 
outside to the center; in quality much more delicate and refined than Concord; pecu- 
liarly sweet and rich, with Just enough of sprightly vinous acid to prevent cloying the 
appetite. 

The tenth annual <K)nvention of the Ohio Dairymen^s Association was 
largely attended by representatives of dairy interests in Ohio and neigh- 
boring States. Among the various subjects of interest discussed^ the 
first was the adulteration of milk. Mr. Anson Bartlett regarded the 
graduated cup and cream-gauge as the surest means of detecting 
skimmed milk, ^nd the lactometer as less reliable. By skimming all 
the cream from dififerent samples of milk, the remainders ought to be 
substantially alike, and it was then easy to detect adulteration by water 
or otherwise. Mr. Welton thought the cream-gauge was as good a test 
as had yet been discovered. Mr. Pope believed the test of the lactom- 
eter generally accurate, and said there had been an effort to have it 
established as the legal test. Mr. Wire said he regarded the evidence 
of the lactometer in cases of adulteration as fully conclusive. The fol- 
lowing resolutions were adopted as the sense of the convention : 

1. That this convention recommend each cheese-fsctory, before opening in the spring, 
to notify all patrons, in writing or by printed circular, just what its rules will be aa to 
skimming, and that the person in charge of each factory should, during the entire 
season, make regular and careful use of the lactometer, microscope, per-cent. tube, and 
cream-gauge for the detection of skimmed and adulterated milk. 

2. That this convention regards the testimony of these instruments, when carefully 
and repeatedly used, as trustworthy and conclusive, and that it recommends the most 
rigorous enforcement of the penalties of the law a^inst every patron of a cheese-fao- 
tory detected in watering or fraudulently skimming his milk. 
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Darin/;]; a discassion as to the best maiiBer of saving, curing, and using 
rennet, Mr. Wire said : 

Calves should be "deaconed " in the morning without having been recently fed, and 
thev sboald be so muzzled aa to prevent tbelr reaching the ground so aa to get dirt into 
tbeir stomachs. The rennets should be onred with fine salt and kept in paper sacks. 
When preparing for use they should be soaked for 24 hours before using, being fre- 
quently squeez^ with the hand and bandied from one crock to another. They tihonld 
be soaked in the cleanest whey with so much salt that it will not quite all dissolve. 
Keep them in earthen vessels, with a weight to keep them under the liquor. 

In discussing the best manner of saving, caring, and using rennet? 
Mr. Wire said he would not kill a calf for the rennet under six days old; 
and if it was three weeks old it would be better, if it bad not been upon 
the ground. Being asked wby wbey was better than water for soaking 
rennets, he said he could not give the sdentifio reason, but experience 
had shown him that it was decidedly better. Messrs. H. K. Garter and 
A. Bartlett both indorsed Mr. Wirtf s statement that in preparing rennets 
for use they should be soaked in whey 24 hours. 

The Western Beserve Dairymen's Association held its annual meeting 
at Garrettsvilie, in Febrjiary, 1S74. Mr. Cornelias Baldwin opened a 
discassion on the selection of the best cows for the dairy. He said : 

There arc but three breeds of milkers in America — the Dutch or Holstein, Aldemeys, 
and Ayrshires. There are bat few of the former found. As the Aldemeys are espe- 
cially known for their butter-producing analities, the question narrows down to the 



Avrshires. On the average von can scarcely meet with a poor Avrshire cow. You may 
select good cows from any breed, but such uniformity cannot be found in any other 
breed as the Ayrshire develops in her milking qnalities. As dairymen we must only 



consider milking qualities and let other oonsiderationa go. Every dairy has good 
cows, good feeders, well built, and good milkers. If your bull is selected from such 
stock, vou can soon produce a breed of good milkers ; but from a failure to comply strictly 
with the latter requirement, the stock is not Improved. 

Mr. Baldwin then proceeded to illustrate his subject by large drawings 
of cows, showing the points and marks relating to the good qualities for 
milk-stock. He reckoned sixty-live points or marks that indicate a good 
cow ; some are of minor importance, while olhers are infallible gnides to 
be observed in the selection of good milkers. The principal features of 
a good cow are a small bony he^, slender horn, a symmetrical neck, not 
large shoulders, straight back, heavy hips, not too straight hind leg, thin 
thighs, large milk- veins, and very crooked, large veins on udder; udder 
large and yielding, with homogeneous texture, covered with fine hair^ 
and shrinking much when milked ; a greasy dandruff in the hair is also 
a good sign. In reply .to a question, he said: 

How to select dairies that wiU produce forty pounds of milk per day to each cow is 
what dairymen want answered. More money is paid for poor cows than is paid for 
good ones. Milking qualities are inherited. A bull from a line of milkers and a cow 
that is a good milker will almost always have an offspring that will be a better milker 
than its dam. n fact, any farmer can produce a breed of thoroughbreds that will en- 
tirely answer aU purposes of higher-priced a&d more celebrated breeds. 

Eeport for 1874. — ^This is a volume of over 600 pages. As the preced- 
ing volume reports the transactions of the agricultural convention held 
in January, 1874, so this of that held in January, 1875. Besides the 
transactions of the board, it also contains reports of the county and dis- 
trict societies, and a full account of the exposition and reports of com- 
mittees at the State fair/induding a list of the premiums awarded. 

At the thirtieth annual agricultural convention sixty-nine counties 
were represented. In his opening address the president, L. G. Delano, 
gave a brief history of the organization of the State board, and of the 
State convention under it. He said : 

The first meeting of this board was held in Columbus April 1, 1846. At that meet- 
ing the board elected Allen Trimble, president, Samuel Medary, secretary, and Michael 
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L. Ballivan, treaanrer. The first meetiDg of the board and dele^atea of oonnty Bocie- 
ties was held December 9, 1846. and from that time unti} the present there has anna- 
ally assembled in the city of Colnmbns a convention of the leading apprionltarists of 
the State, for the purpose of comparing views, procoring facts in reLbtion to aericnlt- 
ure, and to give snch information respecting its condition and wants as their deliber- 
ations might suggest. 

The first State fair, which was suggested by President Trimble, was 
held in Cincinnati in September, 1850. As evidences of the inventive 
genius of the age, President Delano states that since the holding of this 
fair the following implements have been brought into use : ^* Harpoon 
hay-fork, steel-spring hay-rake, grain-drill, portable saw-mill, steam 
feed-boiler, log crosscut and drag saw, and others of equal merit." Tile 
underdraining has also been introduced into the State since this date. 
A statement prepared by Secretary Klippart gives the following exhibit 
of the premiums offered and paid by the society from 1850 to 1874, in- 
cfusive: 

Horses, $48,424; cattle, $39,920 ; sheep, $18,944; swine, $10,473; poultry, $2,776; 
machinery, $17,9^ : manufacturers' and mechanics' product8,.$i3,719 ; domestic man- 
ufacture and textile fahrics, $14,540 ; farm-products, $15,454 : fruits, $9,616 ; flowers, 
$5,988; fine arts, $4,731 ; field-crops. $8,992 ; essays, $4,650. Total amount, $216,159, 
besides 8 gold medals, 497 silver meaals, 217 bronze medals, and 2,315 diplomas. 

Mr. J. O. Stevens read a paper in opposition to the ratification of the 
Canadian reciprocity treaty. Mr. Millikin delivered an elaborate address 
on the present condition of agriculture. Prof. N. S. Townshend dis- 
cussed the requisites of successful farming. This address contains 
many valuable suggestions. President Orton, of the Ohio Agricultural 
College, addressed the convention in reference to the question, <^Is the 
agricultural and mechanical college duly supported by the people of 
the State f From the tenor of his remaf ks, it would seem that the col- 
lege is jnaking fair progress, but is not as liberally patronized or in as 
flourishing a condition as some of the institutions of a like character in 
neighboring States. 

The twenty-ftfth State fair is reported as one of the most successful 
ever held. The list of entries and awards in the live-stock divisions 
showed no diminution of numbers. There was a slight decrease of 
entries in the divisions of machinery and of worked metals; but in the 
department of fruits they were considerably in excess of former years. 
Favorable weather during the fair secured excellent attendance. 

As the result of investigation. Secretary Klippart reports that few 
localities produced as high as 40 bushels of wheat per acre, while no 
county averages 20. 

Sixty-seven county and district associations report their conditions a^ 
flourishing. 

The eleventh annual convention of the Ohio Dairymen's Association, 
held in Cleveland in January, 1875, was well attended t)y representatives 
of the dairy interests i n this and neighboring States. Some of the papers 
read were of a very high order. Mr. Cornelius Baldwin read one on the 
" Selection of cows for the dairy.'' The lecture was illustrated by large 
drawings. Mr. Baldwin seems' to have established a reputation in his 
neighborhood for accuracy in the selection of good milkers by observa- 
tion of the points Vhich he describes. He claims such accuracy for his 
observation that he can go into a dairy, and, being informed what one 
or two of the cows can do at the pail, can name the amount of each of 
the other cows within four pounds in the day's milking. He claims it is 
necessary to know only what one or two of the cows are doing in order 
that he may form a decision concerning the quality of food and care 
which the cows receive. He proceeded to illustrate the Guenon theory 
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of the escatcheon, explaining it in detail, as he had proved it in a series 
of carefal investigation]^, extending over a term of years. He claims 
for this system of marks that he can, almost withont fail, read the real 
valne of a cow for the dairy, not only in regard to quality and quantity, 
but also in respect to holding out her milk late in the season. He ana- 
lyzed the system, and point^ out its leading features as mentioned in 
the books, and also some features discovered by himself notlaid down in 
the books, but which would seem to be of great value in determining 
judgment. The contrast between the extremes, one of which gave 
sixty-four pounds per day and the other eighteen, on the best pasture, 
was strikingly apparent. Mr. Baldwin then gave the following points 
to be observed in the selection of dairy-cows : 

The head of an extremely good cow should be small, as the best milkers are fine- 
boned : it shonld also be long and " cnt-np" under the neck, with a dishing face. The 
neck shonld be thin and comparatiyely long. The hips shonld be high. The hind legs 
of the cow that is best for dairy purposes should be somewhat crooked, and it was here 
that the breeders, in making selections, often made mistakes by preferring cattle with 
a loff quite straight up and down behind, like the best short-horns. There should be a 
slight <<sag'' to the belly, but the animal should be, on the whole, a little wedge- 
shaped from back to front, the hips being higher than the shoulders, and the line from 
the beUy to brisket inclining upward. The tails of the dairy-cattle are generally of 
pretty good length, with a considerable taper. The eyebrows of the best cattle are 
light and somewnat flattened. 

There are four points which should be especially studied, and which serve as infalli- 
ble indications of mUldngr qualities in cows. First, the milk-veins, so called, passing 
fh)m the forward side of the udder along the under side of the animal toward the firont. 
They are either smaU or large, straight or very crooked. Consider the size of these 
yeins, for the size is one of the infaUible tests of a sood milker. Be careful to see 
whether the vein is double or not, for it sometimes branches oat, and, if double, the 
two should be added together, because they may be equal to one lar^e vein. The veins 
sometimes form an ang& on the frdht side of the udder. This seldom occurs, except 
on a very cood cow. On calves and fleshy cattle it is difficult to find th^ veins : 
therefore the test can only be applied to cows in milking condition. A net-work of 
veins on the perineum is a good test, and indicates milk. The chine, reaching £rom 
the shoulder half-way to the hip, should be examined. If it be double, the cow is 
above the averai-^e. Sometimes, with a single chine^ there is a depression into which 
two fingers can be laid, if the animal is not too fat. This is ^ood. It indicates a lax 
physical condition in the animal, and this is favorable either lor milk or beefl 

The fourth test, which is regarded as infiJlible, consists in observation of the 
escutcheon, the milk-mirror. The escutcheon extends from the front of the bag, where 
the hair begins to grow, backward over the bag and up and around the thighs. Cows 
with escutcheon well marked have strong constitntions, digestion rapid and complete^ 
a restless and nervous disposition. 

Mr. Baldwin divides the rear mirror into two parts : the vertical mir- 
ror, which extends from the bag toward the root of the tail, and the 
nthigh mirror, which extends aronnd the thigh oatward. It is a mistake 
to take the straight vertical mirror alone as a gnide, and to say that when 
there is a wide vertical mirror there is good milk. The thigh mirror 
mnst be large and well marked. Oval spots of large size on the back 
of the npper part of the bag are indications of a large flow of milk. 
The front mirror is the space between the frohtteat and the place where 
the bag joins the body in front. If this space is large, the indication is 
ot good milking qualities. 

Another test, which he pronounces infaUible, is the color of the dan- 
druff which gathers chiefly in the npper part of the thigh mirror. If the 
dandruff be oily and lemon-colored, there will be rich milk ; if dry and 
brown, like the dust of the floor, poor milk may be expected. Excep- 
tions to these tests should be made in the case of blemished cattle — 
cows which give a large mess and then drop ofi' one- third within a month 
after connection with the bull. These cows may be distingaished by 
coarse hair growing upon the broad escutcheon behind. Cows with 
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these crests of coarse hair will lose their milk after being in calf, and 
shoald not be bred from. 

Quite a lengthy debate in regard to the use of skimmed milk in cheese 
resnlted in the adoption of a resolation deprecating such nse. 

Mr. Edward J. Wickson, in an address on the future of dairying, said : 

I hare authentic reports from ninety cbeese-factories and creameries, located in. 
iridely different localities, giving the average net return per cow to patrons, the bigheat 
average per cow to a single patron, and lowest average per cow to a single patron. 
The figures are drawn from the actual records of the yields of more than ;»,000 cows. 
In these factories, during the season of 1874, the average yield per cow was $39.57. In 
the individual factories the highest average per cow reported was $55.07, and the 
lowest per cow in a factory running the same number of days was $31.1S2. Taking all 
the cows into the account, it appears that the average return pier cow for the season of 
average length was $39.57. It will be remembered that these figures are factory aver- 
ages; not average yields in single herds. 

It appears irom oompanng the reports of these ninety factories that the average 
return net to patrons per lOU pounds of milk baa been $1.22. The highest net yield is 
$1.38, and the lowest 99 cents. I have been mnch interested in comparing the averiMce 
returns per cow with the average selling-price of the factory, and the pounds of milk 
required to make a pound of cheese, in order to determine how much of the laive yield 
per cow was due to the dairymen and how much to the cheese-maker and suesman. 
In the factory reporting the highest average per cow, ($55.07,) the selling-prioe of the 
season averaged 14.11 cents, and the milk taken was 9.76 pounds to a pound of cheese. 
Comparing this with the lowest average per cow, ($31.22,) I find that the latter sold 
cheese for one-quarter of a cent less per pound through the season, aad used nearly 
one-half a pound more milk to a pound or choese on an avera^. But this difference 
in manufacture and price can form only a small part of the difieronce between the low 
mark at $31 and the nigh mark at $55. 

The main points in the profitableness of dairies are vested in the farm, not in the 
factory, as the following figures show. Of the dairies sending milk to the sixty fiKS- 
tories, the best season's average per cow is $82.17, and the average of all the highest 
dairies reported b^ the ficustories is $50.04. The lowest yield in a single dairy oarrying 
to the factory during a long season is $14.50 avera^ money to a oow, and the average 
of all the poor dairies reported is $29.34 per cow. • • * Now, the question arises, 
and it is of the utmost importance to the man who is working for the profits of the 
dairy, whence comes this great dlfierence in the returns from the dairy-herds? Is it in 
the soil, the pasture, the cow, the feed, and care in the factory, and how much infia- 
enoe does the final resort, the market, exert upon the dairyman's receipts t I beliere 
that all of these things are factors of the result, and that every one of them should be 
scrutinized to see whether there cannot be some clement of improvement introdnoed. 

The fourth annual convention of the Western Reserve Dairymen's 
Association convened at Garrettsville, February 10, 1875. In a dis- 
cussion on the comparative merits of sweet-cream butter and ripe-cream 
butter, Mr. Green stated : 

He had formerly operated a creamery in the State of New York, and had made care- 
ful experiments in the uses of cream. Very much depended upon skill in handling. 
Sweetrcream butter would melt down at a low temperature, but sour-cream butter 
(i. e,j cream taken from sweet milk, but held before churning until chemical action Imd 
begun) would stand. Some preferred the flavor of swoet-cream butter, others much 
prefer the flavor and aroma of sour-cream butter. The yield from sour cream may 
be put down at 5 per cent, more than from sweet cream, and the butter has a better 
texture. The 5 per cent, additional yield may be overbalanced by the greater valne 
of the buttermilk from sweet cream. « • * Butter would lose its exquisite flavor 
in two or three weeks, and after that creamery butter was no better than dairy butter, 
while fresh creamery butter would commana from 5 to 10 cents a pound more than 
dairy butter. 

Mr. S. D. Harris, in a discussion on grasses, said : 

It has been too much the custom to depend upon timothy alone for bay. There ia 
no better crop than timothy when the circumstances are all favorable, but it is a 
dangerous crop to depend upon. The roots are so much exposed thac in a dry time, 
upon land that is hard run, the crop receives a back-set from which it will scarcely re- 
cover. What is needed is a mixture with the finer fibrous rooted grasses. If it is sown 
with clover, and the clover has the ascendency, it will kill the grass. Clover is a groat 
grass-killer. Close shaving with the scythe and close pasturing wiU not answer wi.i!i 
timothy, for timothy wiU not saffinr mnoh abnae. Then ihoiila be gafficient Tir^e^^ 
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of grasses to take fall possession of the soil aud make a stroog sod. If fibrons-rooted 
grasses are mixed with timothy, the bnlbs of the timothy will be protected. 

Eentacky blae-graas or June fiprass. with orchard-grass, makes a good mixture for 
pasture, but not for meadow, as tney do not mature at the same time. Red cloyer and 
orchard-grass go well together as to time of ripening for hay. Some say they do not 
like orchard^grasB because it goes into bunches, leaving barren spaces between. When 
it operates in that way it is because of a want of fertility in the soil. ** * * As a 
green crop for soilini; early in the season, rye comes in first, but some farmers say that 
rye is not good feed for milch-cows : that they fall off in their yield of milk as soon as 
tney begin to feed on irreen rye. The earliest and best grass-feed for aoillDg is orchard- 
grass, and this will do to use until red clover is ready. Red clover wiH last until 
sowed com is large enough to use, and then you are safe. Hungarian grass is a good 
crop for green feed and also for hay* as it can be sown late in the spring upon land 
where oats or other crops have failed, or when it is apparent that there will be a short 
crop of perennial grasses. * « * Hay that Is made Jast right is as fragrant aa 
choioe tea, and farmers cannot afford to make it any other way than Just right. Grass 
should never be out when it will be rained on, and partly curod hay should never be 
exposed even to> a night's dew while spread over the ground. Grass outs easier when 
it Is wet with dew or rain, and this is often a temptation to go into the meadow, when 
the farmer hod better be asleep than spoil his hay. In the harvesting and curing of 
corn-fodder there is an immense waste of what might be a very valuaole material for 
oow-feed ; but as it is usually done, the fodder from corn-stalks is badly damaged from 
long exposure to the weather in the worst part of the season. It would pay farmers 
to have sheds and lofts in which to stow away and cure this valuable matenal before 
it is nearly ruined by exposure to autumn and winter storms. 

The report contains an article by Prof. K 8. Townshend^ on hog-chol- 
era. After detailing the symptoms, he gives the following directions for 
the treatment of the disease : ^ 

In the first stage of hog-cholera, while there are copious and dark discharges from 
the bowels, two things are desirable : First, to give some absorbent, or alkaane sub- 
stance, to correct the irritating character of the contents of the bowels. For this pur- 
pose one or two drachms of bicarbonate of soda, dissolved in milk or mixed witii a 
warm mash of wheat-bran, will be useful. Some secure the same object by putting 
oinders and ashes within reach of their swine, which they will often eat greedily. 
Ears of corn burnt almost to a charcoal are also a popular remedy in some localities. 
Charooal and the smaU of stone-coal are also said to be useful. The other indication 
at this stage is to give some cathartic that will excite the liver to activity. For this 
purpose 20 grains of powdered mandrake-root may be given to a hog weighing from 
100 to 150 pounds, or from 10 to 20 grains of calomel may be used instead, and repeated 
if necessary. If the disease has passed to the stage of constipation, the sulphates of 
soda or magnesia, in doses of half an ounce for hogs of the size above mentioned, may 
be dissolved in half a pint of water, and given once or twice a day untU their effect is 
secured ; or castor-oil m doses of an ounce, mixed with a drachm of spirits of turpen* 
tine, may be substituted. Sometimes it may be more convenient to give sulphur with 
milk, in doses of an ounce or more. When difficult breathing and cough have come 
on, the sides of the chest and throat should be rubbed with spirits of turpentine or 
some other strong liniment, and half a drachm of saltpeter, with a grain or two of tar- 
tar emetic, may be given two or three times a day, either with bran-mash or dissolved 
in water, and poured down tho throat, the snout being first elevated by a noose in a 
small rope. It should not be expeotea that one or two doses of any remedy will effect 
a cure, or that any article, however valuable^ will be equally suitable in all stages of 
tho disease. 

The contents embrace Dr. E. L. Stnrteyant^s article on physiolog- 
ical considerations concerning feeding for bntter and cheese, repro- 
daced from the Gonnecticat report, and articles on the population of 
the apple-tree ; history, pedigree, and habits of the grasshopper ; (these 
three articles are illustrated ;) history of our common cnltivatea vege- 
tables; epizootics: Devons; Short-horns; the food of birds as related 
to agriculture; tubercular consumption in cattle: pork-packing in the 
West: the eighth annual report of the State Horticultural Society* 
incluoing the annual address by the president, Dr. J. A. Warder, ana 
addresses or essays on the influence and mission of horticulture, forest- 
tree planting, home-adornmenty and gardening as a fine art. 
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YSBMONT. 

The third biennial report of the State Board of Agricoltnre, Mana- 
factnres, and Mining, for 1875 and 1876, contains, in addition to official 
records, no less than fifty distinct papers on subjects pertaining to vari- 
ons phases of the three branches over which the board has supervision. 
Most of these are necessarily brief, as they are included in a volume of 
700 pages. One of the longest and perhaps most valuable is an illus- 
trated article on insects injurious to the potato and the apple. The re- 
lated subjects of farm-management and farmers are discussed in no less 
than seven separate essays ; matters pertaining to dairy-husbandry in 
five; the horse, in four; sheep-husbandry and the grass crop each in 
three. Among the other topics presented are fertilization, fruit-culture, 
horticulture, bee-culture, poultxy-keeptng, application of *^the sand- 
.blast" in lettering head-stones for the national cemeteries, the potato- 
disease, sanitary reform, water-power in Vermont, report of the State 
geologist, and, not least, *^ the merits of Yermont." 

The secretary alludes to the work of the Board during its brief exist- 
ence in arousing attention and securing the co-operation of the farmers 
of the State in many needed reforms. During the year 1875 the Board 
held seventeen public meetings in different localities, at which papers 
were read and addresses delivered, followed by discussion of the topics 
presented. 

The analyses of artificial .fertilizers, by Prof. Peter Collier, under the 
direction of the Board, are still prosecuted. In evidence of the benefit of 
this work, it is stated that as a result the average value of the fertilizers 
offered in the market has been advanced 33 per cent. 

Discussions on dairying, the great interest of the State, occupy a large 
space. Among other topics worthy of special notice are those relating 
to grass-raising and the introduction of new lorage-plants; the seeding 
of land, and the genuineness, purity, and vitality of seeds; and stock- 
raising, food-rations, and the comparative value of different kinds of 
food. 

Mr. Gardner S. Fassett, in an article on the selection of cows for the 
dairy, gives the results of some interesting experiments made with the 
milk of different cows. He states that he owns a high-grade Jersey 
heifer that exhibits as good a percentage of cream in one hour, when 
the milk is set in test-tubes, as at any time thereafter. He also owns a 
fine-grade Ayrshire cow, eight years old, the milk of which shows the 
best percentage of cream in about twenty-four hours after it is drawn. 
In order to satisfy himself as to the facility with which butter could be 
made from the milk of different cows, he selected the cream from these 
two cows with which to make the experiment. The milk, cream^ butter, 
and buttermilk of each cow were separately and carefully weighed, and 
the time required to churn each noted. The experiment was made on 
the 23d day of October last, when the cows were in the bam at hay, 
having two quarts each of oats per day. 

The Ayrshire cow gave 22 pounds 4 ounces of milk ; weight of cream, 
2 pounds^ time in churning, 40 minutes; weight of butter, 1 pound 1 
ounce; weight of buttermilk, 16 ounces. Buttermilk appeared rich, as 
though there were butter-globules left in it. The Jersey heifer, two 
years old, gave 10 pounds 8 ounces of milk ; weight of cream, 1 pound 
4 ounces ; time of churning, 20 minutes ; weight of butter, 12 ounces ; 
of buttermilk, 8 ounces. This buttermuk, he states, was as blue as 
skimmed milk. 

The next day he mixed the milk of the two cows. Weight of milk, 
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32 poands 4 oances ; weight of cream, 3 poands 1 oance ; time of chnrn- 
ing, 30 miuates ; weight of batter, 1 ppnnd 12 onnces ; of buttermilk, 1 
poand 5 ouiioes. . 

Mr. Fassett regards the Jerseys as the best batter-producing cows, for 
the following reasons : Their cream rises quicker, simplifying the process 
of setting milk ; their butter is yellower, can be churned from cream in 
very much less time, and can be churned at higher temperature with 
good results ; their butter commands a higher price in market than that 
of most other breeds. He gives the points of a good cow, as follows: 

A soft, Tolyety skin, (and eood feed helps to make a good skin ;) fall eyes ; smaU 
horns; wide escatoheon, a puMse to pnt a bag; wellnspread teats of good size; large, 
crooked milk-reins, with laige orifice at their sonroe. A slim neck is a good sign, a!uo 
a sUm tail and clean limbs. Almost aU good bntter-cows are bright and sprightly. A 
good, yigorooB constitntion is very important. 

Of the size of cows, he says : 

I have never considered it one of great importance, and Vet it demands some atten- 
tion. A cow consumes of good hay ^abont 3 per cent, of her live weight daily, to 
snpport life and repair the wast-e. If a large cow wiU, when not need for the dairy 
longer, make enongh more beef than the small one, that makes the same amount of 
butter, to pay for the greater amount of fodder consumed during the years she is kept 
for a dairy-cow, she is worth the same, and this is the best rule I know of by which to 
Judge of the relatiye yalue of large and smaU cows in the butter-dairy. 

Mr. E. S. Wood contributes a paper on the value of meal as feed for 
milch-cows. While he is usually supplied with a sufficient amount of 
good grass and hay for his stock, he thinks his cows need something 
more than that to keep them in good physical condition. By feeding 
them two quarts each per day of meal, with the addition .of shorts in 
winter, a uniform flow of milk is kept up the year round, and a good 
quality of butter is made during those months when there is no pas- 
turage. 

In an article on breeding and rearing farm-stock, Mr. 0. H. Hubbard 
says: 

A cow that has, in growing to maturity, consumed an undue proportion of the nutri- 
ment in her food in the manufiictnre of a large, coarse head, with a great pair of horns, 
and a coarse, masculine frame, which must be vitalized and warmed by food every day, 
or one that expends much vital force in roaming about the pasture, running and fight- 
ing, is not an economioid machine. One that fails to draw the nutriment out of iier 
food and make anything out of it may be a good machine to manufacture manure, but 
must be regarded as a wasteful one. 



lust be regarded as a wasteful one. 
On the subject of breeding and training, he says : 
The natural tendency is toward deterioration. If any functio 



The natural tendency is toward deterioration. If any function is not cultivated by 
breeding and training, it will be very sure to grow less in power and activity. The 
cow that is not milk^ loses the capacity to give milk, and transmits a tendency to the 
same incapacitv to her ofispriog. X do not intend to reflect upon any particular breed 
of cattle, or other animals, for the same thing exists among all. The Jersey breeder, 
who goes for a particular color of hair, horns, tongue, or switch, hurts bis stock every 
time. The Ayrshire breeder, who enaeavors to imitate the lordly form of the short- 
horn, impairs the value of his Ayrshire cow ; and the short-horn breeder who, in breed- 
ing stock for New England, neglects to perpetuate and improve the dairy qualities for 
which that breed was once so celebrated, is doing an incalculable ii^ury to the dairy 
interest. * * * The relative influence of the parents in determiumg the character 
of the young depends, in my opinion, largely upon the degree to which the qualities 
of each have been fixed and inteasiflea by judicious breeding, and on their comparative 
vigor and stamina. It is thought by some writers on the subject that the male parent 
exercises a controlling influence in the external form, covering of the skin, and the 
locomotive powers, while on the mother depend the vital aod digestive functions. 
This rule must, I think, be accepted with a liberal aUowance for circumstances. It is 
certain that the sire exorcises a marked influence over the character, as a dairy-cow, 
of the young . It is not enough that one parent possesses the qualities it is desired to 
perjpetuate. Both must have thein, and both must be descended from failles that 
exhibit them. Then the character of the issue is measurably certain. 
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In a brief paper on the winter management of neat-stock, Mr. L. O. 
Fisher gives his method of raising calves. At the age of two days old 
he takes the calf from the cow, and teaches it to drink its own dam's 
milk mixed with skimmed milk twelve hoars old. At the age of ten 
days he feeds it exclnsively skimmed milk twelve hoars old j at flfteea 
days, twenty-foar hoars ; at two months, thirty-six; at three mbntbs, 
thick milk, with what dry shorts it will take. As often as once in six 
weeks he dissolves a piece of saltpeter as large as a robin's egg in the 
milk. " With plenty of milk, shorts, early -cat hay, water, and exerdse, 
a calf can be grown firom 2 to 3 poands a day for a year." 

Mr. Albert Chapman, in a paper entitled ** Horses for Vermont," gives 
the following points as deserving the greatest attention : 

The hone that has snch mnltif arions duties to perfonn most be of medinm sise. If 
he is too large the travel up and down oar hills, at any gait YennooteTS will be sat- 
is&ed with, will soon shake him to pieces. He mnst be mediam in height as well as 
weight. Sizteen-hand horses may all be very fine to talk about, perhaps to sell to 
tome parties, bnt they cannot, as a class, endure the road at a lively paoe with hones 
of a hand lower measnre, especially in a hilly country. • • • Anotner very impor<- 
tant qualification of the Vermon tor's horse most be a good, kindly disposition. Wnila 
he should be a wiUinff, quiet, peaceable worker, he mnst not be a lazy dolt, or the 
requirements for a good horse will not be answered* Although quite as many farmecs' 
sons as is desirable are becoming professional trainers and oreakers, still it is^ per* 
haps, quite as weU that aU cannot be, and so long as so many of onr hozses 
have to be broken and driven by farmers and their sons, who are comparatively 
nnnsed to this work, this item of disposition is one of great importance. An* 
other requisite for the Vermonter's horse is early maturity, or, at least, the ability 
to perform much of the work of the farm while he is growing, maturings and beoominsp 
fitted for market, without breaking down or becoming nnsound by snch use. And 
lastly, under this head, Vermonters should raise such horses that, as they arrive at 
maturity, wiU bring good prices in market ; and the nearer they come to gentlemen'a 
stylish driving-hoises and fulfill the other requirements, the better, and the more they 
will bring. This horse should be of medium size, well proportioned, clean, fiat limbs, 
strongly made, but not coarse or gross ; good color, bay, brown, black, or chestnut ; he 
should nave a good, easy road gait that will take along a buggy with two men in it a 
mile in four minutes, ten miles in an hour, or from sixty to eighty miles in a day ; with 
a courageous, free disposition, that will not require more work to get this performance 
out of him than it is worth when yon get it. Withal, he should have a bottom or en- 
durance that wUl not make it impossible to sometimes repeat these performances, and 
enable him to perform a reasonable amount of driving every day. With these, a good 
kindly disposition, free fh>m all tricks or vices, is indis]^ensable. Any horse that pos- 
sesses all these good qualities is worth anywhere from (300 to $500 ; and the more 
beauty and style in peiforming this work yon can combine in them, the more can be 
added to the prices, with a reasonable expectation that the draft will be honored. * * * 
A horse may have a fine form and beautiful color, but if he has not a good gait or 
good courage, if he is ill-tempered or tricky, the man that buys him at any price that 
will pay for his raising and breaking will be cheated. 

In size, color, docili^, activity, and endurance, he regards the Morgan 
horse, when crossed with dams of larger size, as the best breed of horses 
for Vermont. Some of the best horses ever raised in the State, as well 
as those that have brought the highest prices, were sired by Morgan 
stallious from such mares as were sired by Post Boy, Henry Bishop's 
Hambletonian, Harris's Hambletoniau, and others of that class, and he 
thinks that if it is desirable to increase the size of the horse it should be 
done by the use of a larger dam, not a larger stallioa. 

Mr., J. F. Hemenway, in an article giving the history and pedigree, 
as far as known, of old Justin Morgan^ speaks as follows of this breed of 
horses : 

First, the Morgan is the strongest-blooded family of horses in the country, and can, 
therefore, be bred more uniformly than any other breed ; secondly, they possess the 
grandest combination of beauty, tractability, speed, and endurance ; and lastly, his 
thorough acclimation and adaptation to our soil and uneven country. 
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Mr. John H. Me&d, in an article on sheep-husbandry, gives some facts 
which will no doubt prove of interest to many persons engaged in rear- 
ing sheep. As to the mode of determining the age of sheep, he says : 

The ag^e of the sheep is genetftUy determined by their teeth. When they are aboat 
one year and a half old, the^ Bhed their two center teeth of the incisors, and two wide 
ones grow oat and take their place. The next year the next two ore shed, and when the 
Bheep is three years old the foar central teeth are fally grown. At fonr years they 
have six teeth, and at five years the teeth are perfectly deyeioped. This is one 
year before the horse or ox can be said to be folly monthed. This rale for the age of 
sheep will hardly ever fail in ewes ; bnt sometimes wUl in the case of rams. If not too 
old, their s^ may bo determined by the erowth of their horns each year. The differ- 
ence cansed in the shedding of their teeth may be by the manner in which the sheep 
are oared for. If well fed and kept in a thriving <iondition. they wiU shed them faster, 
and vice versa. Some sheep with the fall month wlU bold tneir teeth much lon^^ than 
others. The natural age of sheep is about ten years, to which time they wOl thrive 
and breed weU. 

In regard to the peculiar skin of sheep, the formation and growth of 
wool, &C., Mr. Mead says : 

The skin of sheep is composed of three textnree. Externally is the ontide or scarf- 
skin, which is thin, toagh, aevoid of feeling, and pierced by innumerable minute holes, 
throagh which pass the fibers of the wool and the insensible perspiration. It seems to 
be of a scaly texture. This is plain to be seen when the sheep have the scab. Below 
this is the rete muooawn^ a soft structure, its fibers having scarcely more consistence than 
mucilaffo, and being with great difficulty separated from the skin beneath. This seems 
to be placed as a defense to the terminations of the blood-vessels and nerves of the 
skin, and these are in a manner enveloped and covered by it. Beneath is the cutis or 
true skin, composed of innumerable minute fibers crossing each other in every direo- 
tion. highly elasti<^ in order to fit closely to the parts beneath and to ^ield to the various 
motions of the body. Judging fh)m the mixture of wool and hair m the coat of most 
animals, it is thought by some that the primitive sheep had a hairy covering. It is 
said that there are at the present day varieties of sheep that are clothed outwardly with 
hair of different degrees of fineness, and underneath the external coat is a softer, shorter, 
and closer on6 that answers to the description of fur, but which really possesses aU the 
characteristics of wool. It is, therefore, highly improbable that the sheep, which has 
now become bv cultivation the wool-bearing animal, should, in any country, have ever 
been entirely destitate of wool. Sheep of iQmost everv variety have at times been in 
the gardens of the 2&oological Society of London, but there has not been one on which 
a portion of crisped wool^ although exceedingly small, has not been found at the botr 
torn of the hair. The filament of the wool has scarcely pushed itself throagh the pores 
of the skin when it has to penetrate through another and singular substance, which, 
from its adhesiveness and color, is called the yolk. It is foand in greatest quantity 
about the breast and shoulders, the very parts that produce the best and most 4bundant 
wool, and in proportion as it extends to any considerable degree over other parts, the 
wool is then improved. It differs in quantity in different breeds; it is very abundant 
in the Merino. 

The yolk being a true soap, soluble in water^ accounts for the comparative ease with 
which the sheep that have the natural proportion of it are washed in a running stream. 
The fiber of the wool having penetrated the skin and escaped from the yolk, is of a cir- 
cular form, genwaUy larger toward the extremity and also toward the root, and in some 
instances very considenuily so. When the animal is in good condition and the fleece 
healthy the appearance of the.fiber is brilliant, but when the state of the constitution 
is bad the fiber has a duU appearance, and either a wan, pale light, or sometimes 
scarcely any, is reflected. 

Mr. Henry Lane, in a paper on breeding dhd feeding sheep for the 
market, says : 

For breeding ewes for early lambs, I prefer the grade Merino, avoiding the wrinkly, 
short, gummy- wooled ones, selecting those of a vigorous oonstitation, broad, wide- 
hipped, short-legged, tendency to early maturity, prolific breeders and good milkers, 
of an s^e not less than three or more than six years. Such a selection requires good 
Judgment- To serve the ewes I prefer a Southdown ram to either a Leicester or Cots- 
wold. Rams should be put with the ewes in September, that the lambs may be 
dropped in February. It takes about ninety days to make a lamb sufficient size and 
fatness for market. At this age they shonld weigh 60 pounds. The ewe should have 
food that will keep up her condition and produce an abundaoce of milk. During the 
sackliug period she needs as heavy feeding as a grain wether when fattening— com to 
keep her in flesh, oats, bran, oil-meal, buckwheat, and a free feeding of roots to pro- 
duce milk. 
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Mr. Lano details some of bis experiments to ascertain tbe rate of gain 
in lambs. He says : 

I will give tbe weight of one, which wiU 'give^ about the average gain. This lamb 
was dropped Febmary 9, and weighed 8 ponnda ; Febrnary 19, 13^ poands; Febmaiy 
26, 17i poands; March 5, 21f ponude; March 12, 24i pounds; March 19, 26| ponnda; 
March 27, 31} pounds ; April 2, 35| x>oands: April 9, 39 ponnds; April 16, 42 ponnda; 
April 23, 4&i pounds ; April 30, 49 ponnds : May 7, 54 ponnds j May 11, 66 pounds. At 
ninety-two days old, dednotine the weight at birth, the gam was 48 pounds, a trifle 
over one-half pound per day. My ewes were too old to be good milkers ; the lot shonld 
have been at least 10 pounds heavier; The fleece should bring |2 and the lamb $6, 
making $8 per head. Liambs dropped in April will be found the most profitable for 
winter and spring feeding. During the last part of the fall, by the middle of Oo- 
tober, I commence feeding this class of sheep, giving, during the month of Novesn- 
ber, grain liberally, and the;^ should have access to a daily fee£ng of hay. Their food 
should be fat and flesh forming substances, such as will produce growth as well as f»t. 
To full-grown sheep feed com : to lambs, oats, pease, com, and liran; and I think it 
pays to raise roots to feed any fattening sheep. • • * This class of sheep generally 
are more profitable to feed than full-grown ones for three reasons : the first cost is not 
more, and sometimes is less per pound ; the gain is greater on the same amount of feed, 
and the selling price higher per ponnd. from my sheep-book I copy the following : 
Forty-four yearlmg gra£ Merinos cost, in the fall, |Ci per head ; average weight Decern- 
ber 1, 55 ponnds ; sheared and sold April 15 ; average weight after shearing, 72 pounds ; 
gain in four and one-half months, 17 pounds ; sheared 225 pounds ; sold for t^.25 per 
nead, including wool. Two winters ago I fed a lot of half^grade Cotswolds ; avera^ 
weight when commenced feeding, 50 pounds ; cost, 6 cents per pound. January 8, 
average weight, 62^ pounds ; February 16, average weighty 69 pounds ; March 30, aver- 
age weight, 75 pounds. Sold at that time at 8 cents per ponnd, or |6 per head. The 
East winter I fed 104 lambs, half-blood Cotswolds. From December 1 to April 1, one 
undred and twenty-two days, I fed 9,100 ponnds of grain of the following variety and 
proportion : Of each 100 ponnds, 65 pounds were com, 25 pounds oats and pease, and 10 
pounds bran. Nearly all the grain was ground. 



Weight of Ismbc 



Tine between eaoh 
weighing. 



Osin. 



ATersgeperhead. 



Deoomber 3— 7,034 ponnds.. 



January 4—7,633 pounds... 
Febrnary A— 8,154 pounds . 
March ll--8,985 ponnds . . . . 
April 1—9,505 ponnda 



39daxs. 
33da78. 
34 days. 
91 days. 



599 pounds.. 
SSlpouDds.. 
831 pounds.. 
580 ponnds 



67 88.104. 
73 41-104. 
78 •42-104. 
86 41-104. 
9L 41.104. 



During the month of December I fed 50 pounds of grain per day ; first fifteen days 
in January, GO pounds; last half of the month, 70 pounds; from Febmary 1 to 20,80 
pounds ; from the 20th to the 10th of March, 90 pounds ; the remainder of the time, 
100 pounds per day. 

Mr. 0. O. Pringle, in a paper ou the hybridization of cereals, details 
some saccessfal experiments in cross-fertilization of wheat. He com- 
menced tbem in the spring of 1870, by impregnating a few ovnles in a 
head of the Black Sea variety with pollen of the Golden Drop, or Sibe- 
rian. He selected tbe Black Sea variety becaase of its extreme hardi- 
ness, and crossed it with the Golden Drop in order to nnite the hardi- 
ness of the first with the finer flonr-prodacing qualities of the latter. 
The frait of this cross, a%alf dozen grains, was sown tbe next spring 
in a drill and cultivated with the utmost care. This first year the plants 
showed great uniformity of character. They were, speaking in a general 
way, intermediate between their parents. Except lor a few short awns 
on the upper part of the heads, they were beardless like the Golden Drop, 
though they had sprung from seed borne on the Black Sea, a full-bearded 
variety; the chafi: bad taken a reddish tinge fi:pm the Black Sea; and 
the kernels were larger, plumper, and of lighter color than those of that 
variety, evidently partaking strongly of the character of the Golden Drop. 
Great vigor was displayed by tbe plants, and the heads were of unusual 
length. Possibly this great vigor was in part due to the good effect of 
crossing;* certainly good cultivation had something to do with it. The 
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selected prodact of these plants was the second spring sown in drills 
and kept separate by numbered stakes. Of this experiment the writer 
says: 

Aa tho plants grew Inxariantly and tillered freely, I connted on a rapid incTease of 
my stock of these new varieties, which, Judging from the character they exhibited the 
preVions year, woald, beyond qnostion, be valnable gains to agriculture. Bat as the 
beads issued from the sheath of the upper loaf, great was my astonishment and dismay 
to observe among the plants of each class a wide diversity of forms. There were heads 
of various leng& and of many forms ; there were awnless he^ids. and heads bearded 
in every degree. As the other characters, those belonging to the kernel, developed it 
became manifest that the several characters of both original types were Jostling 
together in complete confasion. Reversion was playing its part, and, strugffUng 
against inheritance, was gaining for certain characters the ascendency in one plant, 
wnile in another it was giving the advantage to those quite different. It was appar- 
ently seeking to resolve the hybridity I had effected, and to carry back a part of the 
plants to one parent form and a part to the other. That it did not in some instances 
completely succeed in this, showing me from this union resolved the Black Sea and the 
Golaen Drop pure again, I cannot deny. Usually, however, it failed to gather up again 
all the characters peculiar to either type, so effectually had hybridization segregated 
them and dispersea them through the direct offspring of the cross^ the plants of the 
previous or first year, and was compeUed to leave them scattered irrecoverably and 
entering without law into new combinations innumerable. 

When I saw this medle^r among my crosses I relinquished my exx>ectation of speedy 
advantage from the experiment, and but for the aid which selection offered me would 
have remitted altogether a worJc involving so much of care and patience and yielding 
such perplexity and disappointment. Selecting, however, a few of the most distinct 
and promising forms, and beginning again the third year with the product of single 
plants, as before, planting in separate drills, and if any sporting appeared in the drill, 
as was almost invariabl^r the case, though the degree of variation oecame less and less, 
selecting from the drill m such event the best plant, the one which approached nearest 
the ideal appointed for that drill, to yield seed for the next year, I have succeeded, after 
four years, in fixing the character of several varieties. The sway of inheritance in 
them is no longer disputed, and they come true from seed. No. 6 is a bald, red-chafi 
variety, with its kernel small, so^cely longer than broad, and very tawny in color. 
No. 7 is bald ; red chaff; kernel large and plump ; reddish. No. 9 is bald ; chaff nearly 
white; kernel largo, red, very plump. No. 13 is bearded; white chaff; kernel large, 
oblong, rather light colored. No. 15 is bearded; red chaff; kernel large, plump, dark. 
No. loi is beardMi ; white chaff: kernel of good size, almost spherical ; not deeply col- 
ored. Assorted from No. 15. Only three years ago the two sorts were contained in one 
kernel. 

It is interesting to trace each of the several characters of these six varieties to its 
origin either i u the Bla(;k Sea or the Golden Drop. I will add that all of these new varie- 
ties are remarkably vigorous and productive, carrying heads from five to six inches in 
length. All have resisted mildew or rust the past year. 

WISOONSIN. 

The annual report of the Secretary of the Wisconsin State Agricult- 
nral Society, for the year 1874-'75, contains, in addition to the rontine 
and basiness transactions of the association, a fall report of the proceed- 
ings of the State agrlcultoral convention held in January, 1875, and 
numerous interesting and valuable papers on subjects of special interest 
to the farmers of the Northwest. 

Secretary Field, in his preliminary report to the governor of the State, 
says that the season, as compared with the past five years, has been one 
of general prosperity among those engaged in the varied branches ot 
agriculture, except, perhaps, the growers of wheat Throughout the 
Slate the season seemed to be unfavorable to the production of this 
cereal. The greatest Ipss was from the chinch-bugj in some localities 
they entirely destroyed the crop. Much depression was consequently 
caused in the large wheat-gr6wing districts, where, for years past, but 
little else had been cultivated. All other products gave a full average 
yield and commanded remunerative prices. 

The success of dairy boards of trade, as inaugurated and 'conducted 



Digitized by VjOOQIC 



430 REPORT OF THE COlfMISSIONEB OF AGRICULTUEE. 

in the eastern section of the country, has stimnlated the people of Wis- 
consin to efforts in the same direction, and already the system is in 
snccesslnl operation in various sections of the State. Regular market- 
days have been established, and the purchaser has been practically 
brought to the very door of the producer. The result has been so satis- 
factory that farmers in other leading branches of agriculture are urged 
to oo-operate with each other in the sale of their products. Societies, 
including State, county, and so on, down to town-club and grange, are 
complimented as having accomplished much good, and as being capable 
of conferring yet greater benefits as educators of the industri^ masses. 
The secretary says : 

A mntnal interohange of ideast tax inteUigent oo-operatire action on the part of those 
whose interesUi are identical) is mnch needed. Farmers mnst move with the age, keep 
np with the other professionsi not yearn behind. IndlTidaal effort can accomplish bnt 
little. Organization is what now movee the world. Combinations of capitalists go be- 
fore legislatures and get all they ask, or prevent what they do not desire. Were we 
farmers ever known to organize and ask the legislature for special privileges, or to pre- 
vent the enactment of class laws against onr interests t Farmers should not he leeal 
food for other organizations to feed upon, without prenarinff to devour in return for 
self-protection. They can at least be Just to others, and at tne same time generous to 
themselves, if they will but combine and work together for their interests as other 
classes do. The more intelligence, the more successful and better will the organization 
be. Agricultural papers are doing much to stimulate and buUd up the inoustrial in- 
terests of the State, and they should be encouraged and sustained ; but ** a face to face 
talk ** wlU do more good in an hour to educate and impress upon the mind facta and 
principles than all the articles read in a paper during the year. Hence, farmers should 
organize, give their experience to each other, read, talk, counsel, adytse, become more 
intelligent, and be better prepared to govern and direct the affairs of State and nation. 

The first annual report of the commissioners of fisheries of the State is 
contained in this volume. The commission received, through Professor 
Baird, 100,000 spawn of the California salmon. Mr. Palmer, one of 
the commissioners, who owns a private hatching-house at Boscobd, 
undertook the hatching process and the-distribution of the young fry. 
From these spawn he hatched some 61,000 fry in excellent condition, 
and when distributed they were unusually strong and healthy. Nine- 
teen thousand of these fry were distributed in the waters of Grant, Craw- 
ford, and La Fayette Counties, and the remainder in the northwestern 
counties and among the lakes and rivers of Sheboygan, Fond du LaC| 
and Winnebago. The commissioners affirm that there is no other State 
in the Union, disconnected from the seaboard, so well adapted to fish- 
culture as the State of Wisconsin. There are two hundred and twenty- 
five lakes in tbe following-named sixteen counties : Kenosha, Kacine, 
Walworth, Waukesha, Jefferson, Dane, Washington, Dodge, Columbia, 
Sheboygan, Fond du Lac, Green Lake, Marquette, Waushara, Wau- 
paca, and Winnebago. These lakes cover 388 square miles, or 248,320 
acres of water, which large surface is now comparatively unproductive. 

Tbe State agricultural convention was held at Madison, (from Janu- 
ary 27 to 30, inclusive,) and was largely attended by the leading farmers 
and fruit-growers of the State. The session was opened by President 
Eli Stilson, who read a paper entitled, '* How shall we improve the ag- 
riculture of Wisconsin f" During the sessions of the convention the 
following-named papers were read, and, in many cases, commented u|>on 
at considerable length : " Peat, a cheap fuel in the near future,^' by W. 
H. Newton; "Protection from lightning," by Prof. John W, Sterling; 
" Objects and methods of cultivation,'' by Prof. W. W. Daniels 5 " Some 
of the lessons of the past season," by J. W. Wood 5 " Economy in farm- 
ing," by John Bascom, president of the University of Wisconsin ; " The 
need of organization among producers," by M« K* Young ; " Compara- 
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tive advantages and disadvantages of machinery in agriculture," by B. 
H. Benton ; " Gypsum, or land-plaster, and how to use it," by N. B. 
Allen ; "Agriculture, a glimpse at its past, present, and future," by J. 
M. Smith ; " Interest on money, a high rate ruinous to productive in- 
dustry," by Secretary W. W. Field ; '« The future outlook of the dairy- 
interest in Wisconsin," by Stephen Favill ; " Horses," by John L. Mitch- 
ell ; ''Agriculture, or light in the bee-hive," by G. W. Maryatt ; " Na- 
ture's methods of soil-formation, and the process of culture which these 
methods suggest," by Prof. John Murrish ; " Soils of Bastern Wisconsin," 
by Prof. T. O. Chamberlain j " Live stock on Wisconsin farms," by G. 
B. Morrow. Several other interesting papers and two or three valuable 
reports from special committees are contained in this volume. Bxperi- 
ments on the university farm, under the direction of Professor Daniels, 
are also given. The experiments with seed from the tips, middle, and 
butts of ears of corn are interesting. These experiments were com- 
menced in 1870. In this year, com from the tips, butts, and middle of 
the same ears was planted, and each year since the tips, butts, and 
middle of that raised from like seed the previous year were again 
planted. The yield upon adjacent plats of equal size this season was as 
fbllows: Tips, 466 pounds ^ middle, 414 pounds ; butts, 422 pounds. No 
difference was visible in the quality of the com. The result of five 
years' experiments demonstrates that it makes no difference from what 
portion of the ear seed is taken. Professor Daniels's experiments for the 
improvement of soils by mechanical means are given as follows : 

Tbis experiment was begun in 1871, npon fonr adjacent plata of an acre each, to be 
cultivated as foUows : Plat 1, to be plowed to a depth of 5 inches onlv ; j^lat 2, to be 
plowed 12 inches deep; plat % to be plowed 20 inches deep by trench-plowing; plat 4, 
to be plowed 20 inches deep b^ subsoiline. 

Plats 1 and 2 have been cnltivated in tne prescribed manner from the beginning. 

Plat 3, in 1871, was plowed 12 inches deep only ; in 1672 and 1873, 17 inches, and in 
1874. 18 inches, which is as deep as it has been found practicable to plow. 

Plat 4 was subsoiled 16 inches deep in 1871, 17 inches in 1872 and 1873, and 18 inches 
in 1874. 

The cultivation of these plats has been the same in all other respects than those men- 
tioned. The soil is clay, with heavy clay subsoil ; the land is level and rather low. In 
the faU of 1873, an underflxonnd drain was laid through each of the plats, to carry 
away water that formerly flowed over them all after heavy rains. These plats have 
been in cultivation to corn during the entire fonr years. The following table gives the 
yield df each, in bushels of ears, weighing 75 pounds : 



Method of OQltiratioiL 



1871. 



1878. 



1873. 



1874. 



Plowed 5 inches deep 

Plowed 12 inchea deep 

TroDOh-plowed 18 inciiee deep.. 
SabfloUed 18 iuohet deep 



5Si4 
50.6 
44.9 
42.2 



43.5 
50.3 
54.7 

56.8 



53.4 
5S.8 
51.3 
5L1 



5ao 

6R.1 
65.3 
60.8 



The yield this year shows the benefit of deep cultivation in dry seasons, while the 
smaller yield last year, on the deeply plowed plats, Illustrates the injurious results, in 
a wet season, of deeply plowed plats in a retentive subsoil, with no outlet for the super- 
fluous water. 

Report for 1875-?76. — ^This volume is not so large as its predecessor, nor 
does it contain as great a variety of papers on agricultural subjects. In 
his report to the governor, the secretary takes occasion to state that the 
closing year of the national century was somewhat discouraging to cer- 
tain branches of the agricultural interests of the State. A greater 
breadth of com was planted than in any previous year, but the unusu- 
ally late season, followed by early frosts in August and September, en- 
tirely ruined thousands of acres, and seriously iEjured almost every field 
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in the State. The loss of this staple cereal produced a marked effect 
upon the beef and pork product, as it was found necessary to ship many 
cattle and hogs to market in a half-fatted condition, and thousands of 
stock hogs were shipped to Iowa, Nebraska, Kansas, and ether western 
IBtates for want of corn to feed them. 

Wheat was a fair average crop in the northern and western portions 
of the State, while iu the more central and southern part the chinch-bug 
did serious damage, again in many instances entirely destroying the 
cereal. Oats yielded heavily, and the crop was of extra quality. Pota- 
toes and vegetables generally were abundant and excellent. Prices of 
the cereals and stock-products ruled fair, and were highly remunerative 
where good crops were produced. 

The secretary alludes to the work of the State Agricultural Society, 
the granges, and farmers' clubs of the State, and says they have done 
much during the past year to promote the interests of those engaged in 
the different .branches of farm- work. Of the State society, he says : 

The WisooDsin State Agricoltnral Society is earnestly striving to better the condition 
of the farmers and sAl others engaged in indnstriol, productive, nsefal enterprises. By 
its annual exhibitions, it has stimulated better prodnctions in all branches of farming. 
By its annual publication and conventions^ it has caused a deep interest in other im- 
portant Bul^jects outside of the mere routine work of the farm, showing the intimate 
relations and connections the farmer bears to aU other useful employments of the State. 
The society is to work for others, not for itself. It desires to reliect the sentiments and 
views of the industrial people, the classes it was intended by its founders to aid and 
encourage, and if possible it will take advance steps upon all questions it deems of 
vital importance to the useful iudustries, thus quickening thought and action among 
producers and leading them to a higher position in the social, political, and all other 
relations of the Stato. • * * This society has done much to raise the standard of 
education and intelligence and place the industrial workers upon a higher plane — in 
an intellectual atmospkero where they can think for themselves and keep step with 
the advanced, progressive spirit of tho times. 

In addition to the business transactions of the society and the list of 
premiums offered and awarded at the annual State fiiir, this volume con- 
tains well- written papers on the following-named subjects: "Finance,^' 
by George W. Gate ; " Producers' Perils,'^ by David Ward Wood ; " Fi- 
nance," by Sidney Myers; "The farmers of Wisconsin,'^ by George W. 
Lee ; ^' Better education of farmers a necessity for both the present and 
future," by J. M. Smith ; "The farmer in politics," by Williaia Orledge; 
"Our agricultural *rag baby,'" by E. H. Benton; "Gold as a stand- 
ard of value," by G. M. Steele, D. D.; "A consideration of the incon- 
vertible note scheme," by E. B. Leland; "Dollars and sense," by 8. D. 
Carpenter; "Butter-making and the care of cows," by F. C. Curtis; 
" Eenovation of soils by rotation of crops," by A. A. Boyce; " Relation 
of the soil to water," by Prof. John Murrish ; " A practical application 
of some of the lessons of the year," by C. E. Warner ; " What kind of 
wheat shall we raise!" by J. W. Wood; " Original creation of the soil 
of Wisconsin, its past compared with its present condition ; means of 
improved future fertility," by H. A. Tenney ; " What Wisconsin farm- 
ing demands of Wisconsin science," by Prof. T. C. Chamberlin ; " Higher 
education on tho progress of a State, or the people and their nniversity," 
by Prof. J. W. Hoyt ; " Grass is king," by Charles Seymour ; " Self- 
culture," by H. 0. Skavlem ; " Farm-banks, or little things on the farm, 
and why some sell out and go West," by George P. Peffer ; " Success vs, 
failure in Wisconsin orcharding," by J. G. Plumb. Many of these papers 
contain facts and suggestions of deep interest to the farmers of tho 
N'orthwest. 
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